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(57) Abstract 

The present invention relates to bicyclic hetero- 
cyclic compounds of general formula 0) wherein R a , 
Rb, X and Y are defined as in claim 1, the tautomers. 
stereoisomers and salts thereof, particularly the physio- 
logically acceptable salts thereof with inorganic or or- 
ganic acids or bases which have valuable pharmacologi- 
cal properties, particularly an inhibitory effect on signal 
transduction mediated by tyrosinekinases, their use in 
treating diseases, particularly tumour diseases, diseases 
of the lung and airways and the preparation thereof. 
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Bicyclic heterocycles, pharmaceutical compositions containing 
these compounds, their use and processes for preparing them 



The present invention relates to bicyclic heterocyclic com- 
pounds of general formula 




the tautomers, the stereoisomers and the salts thereof, parti- 
cularly the physiologically acceptable salts thereof with in- 
organic or organic acids or bases which have valuable pharma- 
cological properties , particularly an inhibiting effect on 
signal transduction mediated by tyrosine kinases, their use in 
treating diseases, particularly tumoral diseases, diseases of 
the lungs and respiratory tract and the preparation thereof. 

In the above general formula I 

R a denotes a hydrogen atom or a C^-alkyl group, 

Rt, denotes a phenyl, benzyl or 1-phenylethyl group wherein the 
phenyl nucleus is substituted in each case by the groups R x to 
R 3 , whilst 

R x and R 2 , which may be identical or different, each denote 
a hydrogen, fluorine, chlorine, bromine or iodine atom, 

a C x _ 4 -alkyl, hydroxy, C^-alkoxy, C 3 . 6 -cycloalkyl , 
C«_ 6 -cycloalkoxy, C 2 . 5 -alkenyl or C 2 . 5 -alkynyl group, 
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an aryl, aryloxy, arylmethyl or arylmethoxy group, 

a C 3 . 5 -alkenyloxy or C 3 _ 5 -alkynyloxy group, whilst the 
unsaturated moiety may not be linked to the oxygen atom, 

a C^-alkylsulphenyl, C^-alkylsulphinyl , C^-alkylsulpho- 
nyl, C^-alkylsulphonyloxy, trif luoromethylsulphenyl, tri- 
f luoromethylsulphinyl or trif luoromethyl sulphonyl group, 

a methyl or methoxy group substituted by 1 to 3 fluorine 
atoms, 

an ethyl or ethoxy group substituted by 1 to 5 fluorine 
atoms, 

a cyano or nitro group or an amino group optionally substi- 
tuted by one or two C^-alkyl groups, whilst the substi- 
tuents may be identical or different, 

or R x together with R^, if they are bound to adjacent car- 
bon atoms, denote a -CH=CH-CH=CH, -CH=CH-NH or -CH=N-NH 
group and 

R 3 denotes a hydrogen, fluorine, chlorine or bromine atom, 

a C^-alkyl, trif luoromethyl or C^-alkoxy group, 

X and Y together denote a 

-N=C(-A-B) -CH=CH-, 
-CH=N-C(-A-B)=CH-, 
-CH=C(-A-B) -N=CH- , 
-CH=CH-C(-A-B)=N-, 
-N=C(-A-B) -N=CH- or 
-CH=N-C(-A-B)=N bridge, wherein 
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the left-hand end of these bridges is linked to position 5 
and the right-hand end of these bridges is linked to posi- 
tion 6 of the pyrimidine ring, 

A denotes an -O-C^-alkylene, -0-C 4 . 7 -cycloalkylene, 
-0-C lo -alkylene-C 3 . 7 -cycloalkylene, -0-C 4 _ 7 -cycloalky- 
lene-C^-alkylene or -O-C^-alkylene-Cjo-cycloalky- 
lene-Cj.j-alkylene group, whilst the oxygen atom of the 
abovementioned group in each case is linked to the bicyclic 
heteroaromatic ring, 

an -NR 4 -C 1-e -alkylene, -NR 4 -C 3 _ 7 -cycloalkylene, ^NR^-C^-al- 
kylene-C 3 _ 7 -cycloalkylene, -NR 4 -C 3 . 7 -cycloalkylene-C 1 . 3 -alky- 
lene or -NR 4 -C 1 . 3 -alkylene-C 3 . 7 -cycloalkylene-C 1 . 3 -alkylene 
group, whilst the -NR 4 - moiety of the abovementioned groups 
in each case is linked to the bicyclic heteroaromatic ring, 
and 

R 4 denotes a hydrogen atom or a C 1-4 -alkyl group, 

an oxygen atom which is linked to a carbon atom of the 
group B, 

an -NR 4 -C 4 . 7 -cycloalkylene-NH-S0 2 -C 1 . 4 -alkylene or -NR 4 - 
C^-cycloalkylene-NfC^-alkyl) -SC^-C^-alkylene group, 
whilst the -NR 4 - moiety of the abovementioned groups in 
each case is linked to the bicyclic heteroaromatic ring and 
R 4 is as hereinbefore defined, 

an -NR 4 group, where the latter is linked to a carbon atom 
of the group B and R 4 is as hereinbefore defined, 

an azet idinylene, pyrrol idinylene, piper idinylene or hexa- 
hydroazepinylene group optionally substituted by one or two 
methyl groups, whilst in each case the cyclic nitrogen atom 
of the abovementioned groups is linked to the bicyclic 
heteroaromatic ring, 
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an aze t idinylene - C x _ 3 - alkylene , pyrrol idinylene - C lo - alky- 
lene, piperidinylene-C xo -alkylene or hexahydroazepinylene- 
C 10 -alkylene group, whilst .in each case the cyclic nitrogen 
atom of the abovementioned groups is linked to the bicyclic 
heteroaromatic ring, 

a 1, 4-piperazinylene or 1, 4-homopiperazinylene group, these 
groups each being linked to a carbon atom of the group B, 

a 1, 4-piperazinylene-C 1 . 3 -alkylene or 1, 4-homopiperazi- 
nylene-C^-alkylene group, whilst in each case the cyclic 
nitrogen atom of the abovementioned groups is linked to the 
bicyclic heteroaromatic ring, 

an -NR 4 -azetidinylene, -NR 4 -pyrrol idinylene, -NR 4 -piperi- 
dinylene or -NR 4 -hexahydroazepinylene group, whilst the 
-NR 4 - moiety of the abovementioned groups is linked in each 
case to the bicyclic heteroaromatic ring and in each case 
the cyclic nitrogen atom of the abovementioned groups is 
linked to a carbon atom of the group B, 

an -NR 4 -azetidinylene«C 1 _ 3 -alkylene, -NR 4 -pyrrol idinylene - 
C^-alkylene, -NR 4 -piperidinylene-C x _ 3 -alkylene or -NR 4 -hexa- 
hydroazepinylene-C x _ 3 -alkylene group, whilst in each case 
the -NR 4 - moiety of the abovementioned groups is linked to 
the bicyclic heteroaromatic ring and the cyclic nitrogen 
atom of the abovementioned groups is in each case linked to 
the alkylene moiety, 

an -NR 4 -C 30 -cycloalkylenecarbonyl group, whilst the -NR 4 - 
moiety is linked to the bicyclic heteroaromatic ring and 
the carbonyl group is linked to a nitrogen atom of the 
group B, 

an -NR 4 -C 3 . 7 -cycloalkylenecarbonylamino group, whilst the 
-NR 4 - moiety is linked to the bicyclic heteroaromatic ring 
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and the nitrogen atom of the carbonylamino moiety, which 
may additionally be substituted by a C^-alkyl group, is 
linked to a carbon atom of the group B, 

an -NR^Cj^-cycloalkylenecarbonylamino-C^-alkylene group, 
whilst the -NR 4 - moiety is linked to the bicyclic hetero- 
aromatic ring and the nitrogen atom of the carbonylamino 
moiety may additionally be substituted by a C^-alkyl 
group, 

an azetidinylenecarbonyl, pyrrol idinylenecarbonyl , pipe- 
* ridinylenecarbonyl or hexahydroazepinylenecarbonyl group, 
whilst in each case the cyclic nitrogen atom of the abo- 
vementioned groups is linked to the bicyclic heteroaromatic 
ring and the carbonyl group in each case is linked to a 
nitrogen atom of the group B, 

an azetidinylenecarbonylamino, pyrrol idinylenecarbonyl ami- 
no, piperidinylenecarbonylamino or hexahydroazepinylenecar- 
bonylamino group, whilst in each case the cyclic nitrogen 
atom of the abovementioned groups is linked to the bicyclic 
heteroaromatic ring and the nitrogen atom of the carbonyl- 
amino moiety, which may additionally be substituted by a 
C^-alkyl group, is linked to a carbon atom of the group B, 
an azetidinylenecarbonylamino-C^-alkylene, pyrrolidi- 
nylenecarbonylamino-C 10 -alkylene, piperidinylenecarbonyl- 
amino-C^-alkylene or hexahydroazepinylenecarbonylamino- 
C 10 -alkylene group, whilst in each case the cyclic nitrogen 
atom of the abovementioned groups is linked to the bicyclic 
heteroaromatic ring and the nitrogen atom of the 
carbonylamino moiety may additionally be substituted by a 
C^-alkyl group, and 

B denotes an R 6 0-CO-alkylene-NR 5 , (R 7 0-PO-OR 8 ) -alkylene-NR s 
or (R 7 0-PO-R 9 ) -alkylene-NR 5 group wherein in each case the 
alkylene moiety, which is straight -chained and contains 1 
to 6 carbon atoms, may additionally be substituted by one 
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or two Cj.j-alkyl groups or by an R 6 0-CO or RgO-CO-C^-alkyl 
group, whilst 

R 5 denotes a hydrogen atom, 

a C^-alkyl group, which may be substituted by a hydroxy, 
C^-alkoxy, R 6 0-CO, (R 7 0-PO-OR e ) , (R 7 0-PO-R 9 ) , amino,' 
C^-alkylamino or di- (C^-alkyl) -amino group or by a 4 to 
7-membered alkyleneimino group, whilst in the abovemen- 
tioned 6 to 7-membered alkyleneimino groups in each ca&e 
a methylene group in the 4 position may be replaced by an 
oxygen or sulphur atom, by a sulphinyl, sulphonyl, imino 
or N- (C^-alkyl) - imino group, 

a C 3 _ 7 -cycloalkyl or Cj^-cycloalkyl-C^-alkyl group, 

R 6 , R 7 and R 8 , which may be identical or different, in 
each case denote a hydrogen atom, 

a Cj.g-alkyl group which may be substituted by a hydroxy, 
C^-alkoxy, amino, C^-alkylamino or di- (C^-alkyl) - 
amino group or by a 4 to 7-membered alkyleneimino group, 
whilst in the abovementioned 6 to 7-membered alkylene- 
imino groups in each case a methylene group in the 4 
position may be replaced by an oxygen or sulphur atom, .by 
a sulphinyl, sulphonyl, imino or N- (C^-alkyl) -imino 
group , 

a C 4 _ 7 -cycloalkyl group optionally substituted by one or 
two methyl groups, 

a C 3 ^ s -alkenyl or C 3 . 5 -alkynyl group, whilst the un- 
saturated moiety may not be linked to the oxygen atom, 

a C^-cycloalkyl-C^-alkyl, aryl, aryl-C^-alkyl or R e CO- 
0- (R c CR d ) group, whilst 
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R c and R d , which may be identical or different, in each 
case denote a hydrogen atom or a Cj. 4 -alkyl group and 

R e denotes a C^-alkyl, C 3 _ 7 -cycloalkyl , C^-alkoxy or 
C 5 _ 7 -cycloalkoxy group, 

and R 9 denotes a C^-alkyl, aryl or aryl-C^-alkyl group, 

a 4 to 7-membered alkyleneimino group which is substituted 
by an R 6 0-CO, (R 7 0-PO-OR 8 ) , (R 7 0-PO-R 9 ) , RgO-CO-C^-alkyl , 
bis- <R 6 0-CO) -C^-alkyl, (R 7 0-PO-OR 8 ) -C^-alkyl or 
(R-^O-PO-Rg) -C^-alkyl group wherein R 6 to R 9 are as 
hereinbefore defined, 

a piperazino or homopiperazino group which is substituted 
in the 4 position by the group R 10 and additionally at a 
cyclic carbon atom by an R s O-CO, (R^-PO-ORJ , (R 7 0-PO-R 9 ) , 
RgO-CO-C^-alkyl, bis- (R 6 0-CO) -C^-alkyl, (R 7 0-PO-OR 8 ) - 
C^-alkyl or (R 7 0-PO-R 9 ) -C^-alkyl group wherein R 6 to R 9 are 
as hereinbefore defined and 

R 10 denotes a hydrogen atom, a C^-alkyl, formyl, 
C^-alkylcarbonyl or C^-alkylsulphonyl group, 

a piperazino or homopiperazino group which is substituted 
in each case in the 4 position by an R 6 0-CO-C x _ 4 -alkyl f bis- 
(R 6 0-CO) -C^-alkyl, (R 7 0-PO-OR 8 ) -C^-alkyl or (R 7 0-PO-R 9 )- 
C^-alkyl group wherein R 6 to R 9 are as hereinbefore de- 
fined, 

a pyrrolidinyl, piperidinyl or hexahydroazepinyl group 
substituted in the 1 position by the group R 10 , whilst the 
abovementioned 5 to 7-membered rings are each additionally 
substituted at a carbon atom by an R 6 0-CO, (R 7 0-PO-OR 8 ) , 
(R 7 0-PO-R 9 ), R.O-CO-C^-alkyl, bis- (R.O-CO) -C^-alkyl , (R 7 0- 
PO-OR 8 ) -C^-alkyl or (R 7 0-PO-R 9 ) -C^-alkyl group wherein R^ 
to R l0 are as hereinbefore defined, 
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a pyrrol idinyl, piperidinyl or hexahydroazepinyl group sub- 
stituted in the 1 position by an RgO-CO-C^-alkyl, bis- 
(R 6 0-CO) -C^-alkyl, (R 7 0-PO-OR 8 ) -C^-alkyl or (R 7 0-PO-R 9 )- 
C^-alkyl group wherein R 6 to R 9 are as hereinbefore defi- 
ned, 

a 2-oxo-morpholino group, which may be substituted by one 
or two methyl groups, 

a 2-oxo-morpholinyl group which is substituted in the 4 
position by a hydrogen atom, by a C w -alkyl, R 6 0-CO- 
C^-alkyl, (R 7 0-PO-OR 8 )-C 1 . 4 -alkyl or (R 7 0-PO-R 9 ) -C^-alkyl 
group, whilst R 6 to R 9 are as hereinbefore defined and the 
abovementioned 2-oxo-morpholinyl groups are in each case 
linked to a carbon atom of the group A, 

a C 5 _ 7 -cycloalkyl group which is substituted by an amino, 
C^-alkylamino or di- (C^-alkyl) -amino group and by an 
R 6 0-CO group, whilst R 6 is as hereinbefore defined, 

a C 5 „ 7 -cycloalkyl group wherein a methylene group is repla- 
ced by an RgO-CO-C^-alkyleneimino, [bis- (R 6 0-CO) -C^-alky- 
lene]imino, (R 7 0-PO-OR 8 ) -C^-alkyleneimino or (R 7 0-PO-R 9 ) - 
C x _ 4 -alkyleneimino group and in each case two hydrogen atoms 
in the cycloalkyl moiety are replaced by a straight -chained 
alkylene bridge, this bridge containing 2 to 6 carbon 
atoms, if the two hydrogen atoms are located at the same 
carbon atom, or contains 1 to 5 carbon atoms if the two 
hydrogen atoms are located at adjacent carbon atoms, or 
contains 2 to 4 carbon atoms, if the two hydrogen atoms are 
located at carbon atoms which are separated by one atom, 
whilst R 6 to R 9 are as hereinbefore defined, 

or A together with B denotes a 1-azet idinyl group wherein 
the two hydrogen atoms of a methylene group are replaced by 
a straight -chained C 4 _ 6 -alkylene bridge, whilst in each case 
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a methylene group in the C 4 _ 6 -alkylene bridge is replaced by 
an R 6 0-CO-C x _ 4 -alkyleneimino, [bis- (R^O-CO) -C x . 4 -alkylene] - 
imino, (R 7 0-PO-OR 8 ) -C^-alkyleneimino or (R 7 0-PO-R 9 ) - 
C x _«-alkyleneimino group wherein R 6 to R 9 are as hereinbefore 
defined, 

a 1 -pyrrol idinyl, 1-piperidinyl or 1-azacyclohept-l-yl * 
group wherein the two hydrogen atoms of a methylene group 
are replaced by a straight-chained C 3 . 6 -alkylene bridge, 
whilst in each case a methylene group in the C 3 . 6 -alkylene 
bridge is replaced by an RgO-CO-C^-alkyleneimino, [bis- 
(R 6 0-CO) -C a . 4 -alkylene] imino, (R 7 0-PO-OR 8 ) -C^-alkylerieimino 
or (R 7 0-PO-R 9 ) -C^-alkyleneimino group Wherein R € to R 9 are 
as hereinbefore defined, 

a pyrrolidino, piperidino or hexahydroazepino group which 
are substituted in each case by an amino, C^-alkylamino or 
di- (C x _ 4 -alkyl) -amino group and by an R s O-CO group, whilst R 6 
is as hereinbefore defined, 

a piperazino or homopiperazino group which is substituted 
in the 4 position by the group R 10 and additionally at a 
cyclic carbon atom by an R 6 O-C0, (R 7 0-PO-OR fl ) , <R 7 0-PO-R 9 ) , 
RsO-CO-C^-alkyl, bis- (R<0-CO) -C^-alkyl, (R 7 0-PO-OR 8 ) - 
C^-alkyl or (R 7 0-PO-R 9 ) -C^-alkyl group wherein R 6 to R xo 
are as hereinbefore defined, 

a piperazino or homopiperazino group which is substituted 
in each case in the 4 position by an R^O-CO-C^-alkyl , bis- 
(R 6 0-CO) -C^-alkyl, (R^-PO-ORJ -C^-alkyl or (R 7 0-PO-R 9 ) - 
C^-alkyl group wherein R 6 to R 9 are as hereinbefore 
defined, or 

a 2-oxo-morpholino group, which may be substituted by one 
or two methyl groups, 



WO 00/55162 



PCT/EPOO/02229 



- 10 - 

whilst by the aryl moieties mentioned in the definition of the 
abovementioned groups is meant a phenyl group which may in 
each case be monosubstituted by R u , mono-, di- or trisubstitu- 
ted by R 12 or monosubstituted by R n and additionally mono- or 
disubstituted by R 12 , whilst the substituents may be identical 
or different and 

Ru may denote a cyano, carboxy, C^-alkoxycarbonyl, 
aminocarbonyl , C^-alkylaminocarbonyl , di - (C^- alkyl) - 
aminocarbonyl , C^-alkylsulphenyl , C x _ 4 -alkylsulphinyl , 
C x . 4 - alky 1 sulphonyl , hydroxy , C t . 4 - alkyl sulphony loxy , 
trif luoromethyloxy, nitro, amino, C^-alkylamino, di- 
(C^-alkyl) -amino, C^-alkylcarbonylamino, N- (C^-alkyl) - 

- alky lcarbonyl amino , C a . 4 - alkyl sulphonyl amino , 
N- (C^- alkyl) -C x _ 4 -alkyl sulphonylamino, aminosulphonyl , 
C^- alkyl aminosulphonyl or di- (C^ -alkyl) -aminosulphonyl 
group or a carbonyl group which is substituted by a 5- to 
7-membered alkyleneimino group, whilst in the abovementioned 
6- to 7-membered alkyleneimino groups in each case a me- 
thylene group in the 4 position may be replaced by an oxygen 
or sulphur atom, by a sulphinyl, sulphonyl, imino or 
N- (C^ -alkyl ) -imino group, and 

R 12 denotes a fluorine, chlorine, bromine or iodine atom, a 
C^-alkyl, trif luoromethyl or C^-alkoxy group or 

two R 12 groups, if they are bound to adjacent carbon atoms, 
together denote a s -alkylene, methylenedioxy or 1,3-buta- 

dien-1, 4-ylene group. 

Preferred compounds of the above general formula I are those 
wherein R a , R b , X and Y are as hereinbefore defined, with the 
proviso that 

A does not denote an -NR 4 -C4. 7 -cycloalkylene-NH-S0 2 -Cj_4-alkylene 
or -NR 4 -C4. 7 -cycloalkylene-N(Cj.4-alkyl) -S0 2 -C l . 4 -alkylene group, 
whilst the -NR 4 - moiety of the abovementioned groups in each 
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case is linked to the bicyclic heteroaromatic ring and R 4 is as 
hereinbefore defined, and 

does not denote an azetidinylene, pyrrol idinylene, piperidi-. 
nylene or hexahydroazepinylene group substituted by one or two 
methyl groups, whilst in each case the cyclic nitrogen atom of 
the abovementioned groups is linked to the bicyclic 
heteroaromatic ring, 

the tautomers , stereoisomers and salts thereof. 

Particularly preferred compounds of general formula I are those 
wherein 

R a denotes a hydrogen atom, 

Rj, denotes a phenyl, benzyl or 1-phenylethyl group wherein the 
phenyl nucleus is substituted in each case by the groups R x to 
R 3 , whilst 

R x and R 2 , which may be identical or different, each denote 
a hydrogen, fluorine, chlorine or bromine atom, 

a methyl, trif luoromethyl, ethynyl or amino group, 

a phenyl, phenoxy, benzyl or benzyloxy group 

or Ri together with R 2 , if they are bound to adjacent car- 
bon atoms, denote a -CH=CH-NH or -CH=N-NH group and 

R 3 denotes a hydrogen, fluorine, chlorine or bromine atom, 

X and Y together denote a 

-N=C(-A-B) -CH=CH-, 
-CH=N-C(-A-B)=CH-, 
-CH=C<-A-B) -N=CH-, 
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-CH=CH-C(-A-B)=N-, 
-N=C(-A-B) -N=CH- or 
-CH=N-C(-A-B)=N- bridge, whilst 

the left-hand end of these bridges is linked to position 5 
and the right-hand end of these bridges is linked to posi- 
tion 6 of the pyrimidine ring, 

A denotes an -NR 4 -CV 4 -alkylene, -NR 4 -cyclohexylene, 
-NR.-cyclohexylene-NH-SCVC^-alkylene, -NR^C^-alkylene- 
cyclohexylene, -NR 4 -cyclohexylene-C 10 -alkylene or . 
-NR^-C^-alkylene-cyclohexylene-C^-alkylen^ group, whilst 
the -NR 4 - moiety of the abovementioned groups in each case 
is linked to the bicyclic heteroaromatic ring and 

R 4 denotes a hydrogen atom or a methyl group, 

an -NR 4 group, the latter being linked to a carbon atom of 
the group B and R 4 is as hereinbefore defined, 

a pyrrol idinylene or piper idinylene group optionally sub- 
stituted by one or two methyl groups, whilst in each case 
the cyclic nitrogen atom of the abovementioned groups is 
linked to the bicyclic heteroaromatic ring, 

a piperidinylene-C 10 -alkylene group, whilst the cyclic 
nitrogen atom of the abovementioned group is linked to the 
bicyclic heteroaromatic ring, 

a 1, 4-piperazinylene or 1, 4-homopiperazinylene group, these 
groups each being linked to a carbon atom of the group B, 

a 1, 4-piperazinylene-C 1 _ 2 -alkylene or 1, 4-homopiperazi- 
nylene-C^-alkylene group, whilst in each case the cyclic 
nitrogen atom of the abovementioned groups is linked to the 
bicyclic heteroaromatic ring, 
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an -NR«-piperidinylene group, whilst the -NR 4 - moiety of 
the abovementioned group is linked to the bicyclic hetero- 
arotnatic ring and the cyclic nitrogen atom of the above- 
mentioned group is linked to a carbon atom of the group B, 

an -NR^-piperidinylene-C^-alkylene group, whilst the -NR 4 - 
moiety of the abovementioned group is linked to the bi- 
cyclic heteroaromatic ring and the cyclic nitrogen atom of 
the abovementioned group is linked to the alkylene moiety, 

an -NR 4 -cyclohexylenecarbonyl group , whilst the -NR 4 - 
moiety is linked to the bicyclic heteroaromatic ring and 
the carbonyl group is linked to a nitrogen atom of the 
group B # 

an -NR 4 -cyclohexylenecarbonyl amino group, whilst the -NR 4 - 
moiety is linked to the bicyclic heteroaromatic ring and 
the nitrogen atom of the carbonylamino moiety is linked to 
a carbon atom of the group B, 

an -NR^cyclohexylenecarbonylamino-C^-alkylene group, 
whilst the -NR 4 - moiety is linked to the bicyclic hetero- 
aromatic ring, 

a piperidinylenecarbonyl group, whilst the cyclic nitrogen 
atom of the abovementioned group is linked to the bicyclic 
heteroaromatic ring and the carbonyl group is linked to a 
nitrogen atom of the group B, 

a piperidinylenecarbonylamino group, whilst the cyclic 
nitrogen atom of the abovementioned group is linked to the 
bicyclic heteroaromatic ring and the nitrogen atom of the 
carbonylamino moiety is linked to a carbon atom of the 
group B, • 
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a piperidinylenecarbonylamino-C^-alkylene group, whilst 
the cyclic nitrogen atom of the abovementioned group is 
linked to the bicyclic heteroaromatic ring, and 

B denotes an R 6 0-CO-alkylene-NR 5 , (R 7 0-PO-OR 8 ) -alkylene-NR 5 
or (R 7 0-P0-R 9 ) -alkylene-NR 5 group wherein in each case the 
alkylene moiety, which is straight -chained and contains 1 
to 4 carbon atoms, may additionally be substituted by one 
or two C^-alkyl groups or by an R 6 0-CO or RgO-CO-C^-alkyl 
group, whilst 

R 5 denotes a hydrogen atom or 

a C^-alkyl group which may be substituted by an R 6 0-CO 
group , 

R 6 , R 7 and R 8 , which may be identical or different, in 
each case denote a hydrogen atom, 

a C^Q-alkyl group, 

a cyclopentyl, cyclopentylmethyl, cyclohexyl or cyclo- 
hexyl methyl group, 

a phenyl group optionally substituted by one or two me- 
thyl groups, a 5-indanyl group or a benzyl group optio- 
nally substituted in the phenyl moiety by one or two 
methyl groups and 

R 9 denotes a methyl or ethyl group, 

a pyrrolidino or piperidino group which is substituted in 
each case by an R fi O-CO or R 6 0-CO-C 1-4 -alkyl group wherein R 6 
is as hereinbefore defined, 

a piperazino or homopiperazino group which is substituted 
in each case in the 4 position by the group R 10 and is ad- 
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ditionally substituted at a cyclic carbon atom by an R 6 0-CO 
or RgO-CO-C^-alkyl group wherein R 6 is as hereinbefore 
defined and 

R 10 denotes a hydrogen atom, a methyl or ethyl group, 

a piperazino or homopiperazino group which is substituted 
in each case in the 4 position by an RgO-CO-C^-alkyl , bis- 
<R 6 0-CO) -C x _ 4 -alkyl, (R 7 0-PO-OR 8 ) -C^-alkyl or (R 7 0-PO-R 9 ) - 
C^-alkyl group wherein R 6 to R 9 are as hereinbefore 
defined, 

a pyrrolidinyl or piperidinyl group substituted in the 1 
position by the group R 10 , which is additionally substi- 
tuted in each case at a carbon atom by an R 6 0-CO or 
R^O-CO-C^-alkyl group wherein R 6 is as hereinbefore 
defined, 

a pyrrolidinyl, piperidinyl or hexahydroazepinyl group 
substituted in the 1 position by an RgO-CO-C^-alkyl, bis- 
(RgO-CO-C^-alkyl, (R 7 0-PO-OR 8 ) -C^-alkyl or (R 7 0-PO-R 9 ) - 
C^-alkyl group wherein R 6 to R 9 are as hereinbefore de- 
fined, 

a 2-oxo-morpholino group, which may be substituted by one 
or two methyl groups, 

a 2-oxo-morpholinyl group which is substituted in the 4 
position by a hydrogen atom, by a methyl, ethyl or R 6 0-CO- 
Cj^-alkyl group, whilst R 6 is as hereinbefore defined and 
the abovementioned 2-oxo-morpholinyl groups in each case 
are linked to a carbon atom of the group A, 

a C s . 6 -cycloalkyl group which is substituted by an amino, 
Cj.j-alkylamino or di- (C^-alkyl) -amino group and by an 
R 6 0-CO group, whilst R 6 is as hereinbefore defined, 
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or A and B together denote a 1-pyrrolidinyl or 1-piperi- 
dinyl group wherein the two hydrogen atoms of a methylene 
group are replaced by a straight -chained C 4 _ 5 -alkylene 
bridge, whilst in each case a methylene group in the 
C 4 _ s -alkylene bridge is replaced by an RgO-CO-C^-alkylene- 
imino group wherein R 6 is as hereinbefore defined, 

a pyrrolidino or piperidino group which is substituted in 
each case by an amino, C^-alkylamino or di- (C^-alkyl) - 
amino group and by an R 6 0-CO group, whilst R 6 is as herein- 
before defined, 

a piperazino or homopiperazino group which is substituted 
in the 4 position by the group R J0 and additionally at a 
cyclic carbon atom by an R 6 0-CO or R 6 0-CO-C x _ 4 -alkyl group 
wherein R 6 and R 10 are as hereinbefore defined, 

a piperazino or homopiperazino group which is substituted 
in each case in the 4 position by an R^O-CO-C^-alkyl , bis- 
(R 6 0-CO) -C^-alkyl, (R 7 0-PO-OR 8 ) -C^-alkyl or <R 7 0-PO-R 9 ) - 
C^-alkyl group wherein R 6 to R 9 are as hereinbefore de- 
fined, or 

a 2-oxo-morpholino group, which may be substituted by one 
or two methyl groups, 

particularly those compounds of general formula I wherein 
Ra denotes a hydrogen atom, 

Rb denotes a phenyl, benzyl or 1-phenylethyl group wherein the 
phenyl nucleus is substituted in each case by the groups R x to 
R 3 , whilst 



R x and R 2 , which may be identical or different, each denote 
a hydrogen, fluorine, chlorine or bromine atom, 
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a methyl, trif luoromethyl , ethynyl or amino group 

or Rj together with R 2 , if they are bound to adjacent car- 
bon atoms, denote a -CH=CH-NH group and 

Rj denotes a hydrogen, fluorine, chlorine or bromine atom, 

X and Y together denote a 

-N=C(-A-B) -CH=CH- , 
-CH=N-C(-A-B) =CH-, 
-CH=C(-A-B) -N=CH- , 
-CH=CH-C(-A-B) =N- , 
-N=C(-A-B) -N=CH- or 
-CH=N-C(-A-B)=N- bridge, whilst 

the left-hand end of these bridges is linked to position 5 
and the right-hand end of these bridges is linked to posi- 
tion 6 of the pyrimidine ring, 

c 

A denotes an -NR 4 -C 1 . 4 -alkylene / -NR 4 -cyclohexylene , 
- NR 4 - eye 1 ohexy lene-NH- S0 2 -C 1-3 -al ky 1 ene , - NR 4 - met hy 1 ene- 
cyclohexylene, -NR 4 -cyclohexylene-methylene or -NR 4 -methy- 
lene-cyclohexylene-methylene group, whilst the -NR 4 - moiety 
of the abovementioned groups in each case is linked to the 
bicyclic heteroaromatic ring, and 

R 4 denotes a hydrogen atom or a methyl group, 

an -NR 4 group, the latter being linked to a carbon atom of 
the group B and R 4 is as hereinbefore defined, 

a pyrrolidinylene or piperidinylene group optionally sub- 
stituted by one or two methyl groups, whilst in each case 
the cyclic nitrogen atom of the abovementioned groups is 
linked to the bicyclic heteroaromatio ring, 
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a piperidinylene-C^-alkylene group, whilst the cyclic 
nitrogen atom of the abovementioned group is linked to the 
bicyclic heteroaromatic ring, 

a 1, 4-piperazinylene group, this group being linked in each 
case to a carbon atom of the group B, 

a 1, 4-piperazinylene-C 1-2 -alkylene group, the cyclic nit- 
rogen atom of the abovementioned group being linked to the 
bicyclic heteroaromatic ring, 

an -NR 4 -piperidinylene group, whilst the -NR 4 - moiety of 
the abovementioned group is linked to the bicyclic hetero- 
aromatic ring and the cyclic nitrogen atom of the above- 
mentioned group is linked to a carbon atom of the group B, 

an -NR 4 -cyclohexylenecarbonylamino group, whilst the -NR 4 - 
moiety is linked to the bicyclic heteroaromatic ring and 
the nitrogen atom of the carbonylamino moiety is linked to 
a carbon atom of the group B, 

an -NR 4 -cyclohexylenecarbonylamino-C 1 . 2 -alkylene group, 
whilst the -NR 4 - moiety is linked to the bicyclic hetero- 
aromatic ring, and 

B denotes an RgO-CO-alkylene-NRg, (R 7 0-PO-OR 8 ) -alkylene-NRj 
or (R 7 0-PO-R 9 ) -alkylene-NR 5 group wherein in each case the 
alkylene moiety is straight -chained and contains 1 to 4 
carbon atoms, whilst 

R s denotes a hydrogen atom, 

a C x _ 2 -alkyl group which may be substituted by an R 6 0-CO 
group, 

R 6 denotes a hydrogen atom, 
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a C^-alkyl group, 

a cyclopentyl, cyclohexyl, cyclopentylmethyl or cyclo- 
hexylmethyl group, 

a phenyl group optionally substituted by one or two me- 
thyl groups, a 5-indanyl group or a benzyl group optio- 
nally substituted in the phenyl moiety by one or two 
methyl groups and 

R 7 , R 8 and R 9 , which may be identical or different, in 
each case denote a methyl or ethyl group, 

a pyrrolidino or piperidino group which is substituted in 
each case by an R 6 0-CO or RgO-CO-C^-alkyl group wherein R 6 
is as hereinbefore defined, 

a piperazino group which is substituted in the 4 position 
by an R 6 0-CO-C x _ 3 -alkyl, (R 7 0-PO-OR 8 ) -C 10 -alkyl or (R 7 0-PO- 
R9) -Cj.j-alkyl group wherein R 6 to R 9 are as hereinbefore de- 
fined, and 

a pyrrolidinyl, piperidinyl or hexahydroazepinyl group su- 
bstituted in the 1 position by an RgO-CO-C^-alkyl, bis- 
<R s O-CO) -C^-alkyl, (R 7 0-PO-0R 8 ) -C^-alkyl or 
(R 7 0-PO-R 9 ) -C^-alkyl group wherein R 6 to R 9 are as 

hereinbefore defined, 

a 2-oxo-morpholino group, which may be substituted by one 
or two methyl groups , 

or A and B together denote a 1 -pyrrolidinyl or 1 -piperi- 
dinyl group wherein the two hydrogen atoms of a methylene 
group are replaced by a straight -chained C 4 . 5 -alkylene 
bridge, whilst in each case a methylene group in the 
C«. 5 -alkylene bridge is replaced by an RgO-CO-C^-al- 
kyleneimino group wherein R 6 is as hereinbefore defined, 
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a piperidino group which is substituted by an amino group 
and by an R^O-CO group, whilst R< is as hereinbefore de- 
fined, 

a piperazino group which is substituted in the 4 position 
by an RgO-CO-C^-alkyl* group wherein R 6 is as hereinbefore 
' defined, or 

a 2-oxo-morpholino group, which may be substituted by one 
or two methyl groups, 

the tautomers, stereoisomers and salts thereof. 

Most particularly preferred compounds of the abovementioned 
general formula I are those wherein X and Y together denote an 
-N=C(-A-B) -N=CH- bridge, 

Particularly those compounds wherein 

R a denotes a hydrogen atom, 

Rb denotes a phenyl, benzyl or 1-phenylethyl group wherein the 
phenyl nucleus is substituted in each case by the groups R x to 
R 3 , whilst 

R x and R 2 , which may be identical or different, each denote 
a hydrogen, fluorine, chlorine or bromine atom, 



a methyl or amino group 



or R x together with R 2 , if they are bound to adjacent 
carbon atoms, denote an -CH=CH-NH group and 



R 3 denotes a hydrogen, fluorine, chlorine or bromine atom, 
X and Y together denote an -N=C(-A-B) -N=CH- bridge, whilst 
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the left-hand end of this bridge is linked to position 5 
and the right-hand end of this bridge is linked to position 
6 of the pyrimidine ring, 

A denotes an -NR 4 -C 1 . 3 -alkylene l -NR 4 -cyclohexylene or 
-NR 4 -cyclohexylene-NH-S0 2 -ethylene group, whilst the -NR 4 - 
moiety of the abovementioned groups in each case is linked 
to the bicyclic heteroaromatic ring, and 

R 4 denotes a hydrogen atom or a methyl group, 

an -NR 4 group, the latter being linked to a carbon atom of 
the group B and R 4 being as hereinbefore defined, 

an optionally methyl -substituted pyrrol idinylene or piperi- 
dinylene group, whilst in each case the cyclic nitrogen 
atom of the abovementioned groups is linked to the bicyclic 
heteroaromatic ring, 

a piperidinylenemethylene group, whilst the cyclic nitrogen 
atom is linked to the bicyclic heteroaromatic ring, 

a 1, 4-piperazinylene group, this group being linked to a 
carbon atom of the group B, and 

B denotes an R 6 0-CO-alkylene-NR 5 group wherein the alkylene 
moiety is straight -chained and contains 1 to 4 carbon 
atoms, whilst 

R 5 denotes a hydrogen atom, 

a Cj^-alkyl group which may be substituted by an R<0-CO 
group , 



R 6 denotes a hydrogen atom, 
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a C x . 4 -alkyl, cyclohexyl, phenyl, benzyl or 5-indanyl 
group , 

a pyrrolidine or piper idino group which is substituted in 
each case by an R 6 0-CO or RgO-CO-C^-alkyl group, whilst R 6 
is as hereinbefore defined, 

a piperazino group which is substituted in the 4 position 
by an R 6 0- CO -methyl or (R 7 O-P0-0R B ) -methyl group wherein R 6 
is as hereinbefore defined and 

R 7 and R e in each case denotes a methyl or ethyl group, 

a piper idinyl group substituted in the 1 position by an 
RsO-CO-C^-alkyl, bis- (R 6 0-CO) -C a _«-alkyl, (R 7 0-PO-OR 8 ) - 
methyl, (R 7 0-PO-OR 8 ) -ethyl or (R 7 0-PO-R 9 ) -methyl group whe- 
rein R 6 to R e are as hereinbefore defined and 

R 9 denotes a methyl or ethyl group, 

a 2-oxo-morpholino group, which may be substituted by one 
or two methyl groups, 

or A and B together denote a piperidino group which is 
substituted by an amino group and by an R 6 0-CO group, 
whilst R 6 is as hereinbefore defined, 

a piperazino group which is substituted in the 4 position 
by an R 6 0-CO-C 1-2 -alkyl group, wherein R 6 is as hereinbefore 
defined, 

the tautomers, stereoisomers and salts thereof, 

The following particularly preferred compounds of general for- 
mula I are mentioned by way of example: 
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(1) 4- [ (3-chloro-4-fluoro-phenyl) amino] -6- ({l- [ (methoxycarbo- 
nyDmethyl] -piperidin-4-yl}amino) -pyrimido [5, 4 -d] pyrimidine, 

(2) 4- [ (3-chloro-4-fluoro-phenyl) amino] -6- [ ( trans-4- {N- 

[ (methoxycarbonyl) methyl] -N-methylamino} -cyclohex-l-yl) amino] - 
pyr imido [ 5 , 4 - d] pyr imidine , 

(3) 4- [ (3-chloro-4-fluorophenyl)amino] -6- [4- {{N- [ (methoxycar- 
bonyl) methyl] -N-methylamino}methyl) -piperidin-l-yl] -pyrimido- 

[ 5 , 4 - d] pyr im i dine 

( 4 ) 4 - t ( 3 -bromophenyl ) amino] - 6 - ( { 1 - [ ( methoxycarbonyl ) methyl ] - 
piperidin-4-yl}amino) -pyrimido [5, 4 -d] pyrimidine, 

(5) 4- [ (3-chlorophenyl) amino] -6- ( {l- [ (methoxycarbonyl) - 
methyl] -piperidin-4-yl}amino) -pyrimido [5,4 -d] pyrimidine 

(6) 4- [ (3-methylphenyl)amino] -6- ( {l- [ (methoxycarbonyl) me- 
thyl] -piperidin-4-yl} amino) -pyrimido [5, 4 -d] pyrimidine, 

(7) 4- [ (4-amino-3, 5-dichlorophenyl) amino] -6- ( {l- [ (methoxycar- 
bonyl ) methyl] -piperidin-4 -yl } amino) -pyrimido [5 , 4 -d] pyrimidine , 

(8) 4- [ (4 -amino- 3, 5-dibromophenyl) amino] -6- ( {l- [ (methoxycar- 
bonyl ) methyl] -piperidin-4 -yl } amino) -pyrimido [5 , 4 -d] pyrimidine , 

(9) 4- [ (indol-5-yl)amino] -6- ({l- [ (methoxycarbonyl) methyl] - 
piperidin-4 -yl} amino) -pyrimido [ 5, 4 -d] pyr imidine, 

(10) 4- [ (3-chloro-4-fluorophenyl)amino] -6- [ ( trans-4- (N,N-bis- 

[ (ethoxycarbonyl) methyl] amino} -cyclohex-l-yl) amino] -pyrimido- 
[ 5 , 4 -d] pyrimidine , 

(11) 4- [ (3-chloro-4-fluorophenyl)amino] -6- [ ( trans-4- {N,N-bis- 

[ (methoxycarbonyl) methyl] amino} -cyclohex-l-yl) amino] -pyrimido- 
[ 5 , 4 - d] pyrimidine , 
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(12) 4- [ (3-chloro-4-f luorophenyl) amino] -6- [ ( trans-4- { [ (meth- 

oxycarbonyl) methyl] amino} -cyclohex-l-yl) amino] -pyrimido - 
[ 5 , 4 -d] pyrimidine , 

(13) 4- [ ( 3 -chloro-4-f luorophenyl) amino] -6- [N- (trans-4- {N 1 ,N' - 
bis [ (methoxycarbonyl) methyl] amino} -cyclohex-l-yl) -N-methyl- 
amino] -pyrimido [5, 4-d] pyrimidine, 

(14) 4- [ (3-bromophenyl) amino] -6- (1- [l, 1 -bis (methoxycarbonyl) - 
methyl] -piperidin-4-yl} amino) -pyrimido [5, 4-d] pyrimidine, 

(15) 4-"[ (3-bromophenyl) amino] -6- ({l- [ (methoxycarbonyl) methyl] - 
piperidin-3-yl} amino) -pyrimido [5, 4-d] pyrimidine, 

(16) 4 - [ (3 -chloro-4-f luorophenyl) amino] -6- (1- [1, 1-bis (methoxy- 
carbonyl) methyl] -piperidin-4-yl} amino) -pyrimido [5, 4-d] pyrimi- 
dine, 

(17) 4- [ (3-bromophenyl) amino] -6- ( {l- [ (diethoxyphosphoryl) me- 
thyl] -piperidin-4-yl} amino) -pyrimido [5, 4-d] pyrimidine, 

(18) 4- t (3-bromophenyl) amino] -6- [ (l-{ [ (ethoxy) (methyl) phospho- 
ryl ] methyl } -piperidin-4 -yl ) amino] -pyrimido [5,4 -d] pyrimidine , 

(19) 4 - [ (3 -chloro -4 -f luorophenyl) amino] -6- { [ trans-4- (2-oxo- 
morpholin-4-yl) -cyclohex-l-yl] amino} -pyrimido [5, 4-d] pyrimidine 

and the salts thereof. 

The compounds of general formula I may be prepared, for 
example, by the following methods: 

a) reacting a compound of general formula 
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, (ID 



wherein 

R a and R b are as hereinbefore defined, 
X* and Y' together denote a 

-N=CZ l -CH=CH- / 
-CH=N-CZ 1 =CH- / 
-CH=CZ 1 -N=CH- , 
-CI^CH-CZ^N-, 
-N=CZ 1 -N=CH- or 
-CH=N-CZ 1 =N- bridge wherein 

Z x denotes an exchangeable group such as a halogen atom or a 
substituted sulphinyl or sulphonyl group, e.g. a chlorine or 
bromine atom, a methylsulphinyl, propylsulphinyl , phenyl - 
sulphinyl, benzylsulphinyl, methyl sulphonyl, propyl sulphonyl , 
phenylsulphonyl or benzylsulphonyl group, with a compound of 
general formula 

H - A - B , (III) 

wherein 

A and B are as hereinbefore defined. 

The reaction is optionally carried out in a solvent or mixture 
of solvents such as methylene chloride, dimethylformamide, di- 
methylsulphoxide , sulpholane, benzene, toluene, chlorobenzene, 
tetrahydrofuran, benzene/tetrahydrofuran or dioxane conve- 
niently in the presence of a tertiary organic base such as 
triethylamine , pyridine or 2-dimethylaminopyridine, in the 
presence of N-ethyl-diisopropylamine (Hunig's base), whilst 
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these organic bases may simultaneously serve as solvents, or 
in the presence of an inorganic base such as sodium carbonate, 
potassium carbonate or sodium hydroxide solution conveniently 
at temperatures between -20 and 200°C / preferably at tempera- 
tures between 0 and 150 °C. 

b) In order to prepare a compound of general formula I wherein 
at least one of the groups R 6 to R 8 denote a hydrogen atom: 

Converting a compound of general formula 




, (IV) 



wherein 

R a and R*, are as hereinbefore defined, 
X" and Y" together denote a 

-N=C(-A-B ! ) -CH=CH-, 
-CH^N-Cl-A-B'J^CH-, 
-CH^Cf-A-B' ) -N=CH-, 
-CH=CH-C(-A-B' ) =N-, 
-N=C(-A-B' ) -N=CH- or 
-CH=N-C(-A-B')=N- bridge wherein 

A is as hereinbefore defined and 

B 1 has the meanings given for B hereinbefore with the proviso 
that B' contains an R 6 0-CO, (R 7 0-PO-OR 8 ) or (R 7 0-PO-R 9 ) group, 
wherein R, is as hereinbefore defined and at least one of the 
groups R 6 to R B does not represent a hydrogen atom, by hydro- 
lysis, treating with acids, thermolysis or hydrogeno lysis into 
a compound of general formula I, wherein at least one of the 
groups R 6 to R 8 denotes a hydrogen atom. 
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For example, functional derivatives of the carboxyl group such 
as the unsubstituted or substituted amides, esters, thio- 
esters, trimethylsilylesters, orthoesters, iminoesters, ami- 
dines or anhydrides, or the nitrile group may be converted by 
hydrolysis into a carboxyl group, 

ester with tertiary alcohols, e.g. the tert .butylester, may be 
converted by treatment with an acid or thermolysis into a 
carboxyl group and 

esters with aralkanols, e.g. the benzylesters, may be con- 
verted by hydrogenolysis into a carboxyl group. 

The hydrolysis is conveniently carried out either in the 
presence of an acid such as hydrochloric acid, sulphuric acid, 
phosphoric acid, acetic acid, trichloroacetic acid, trifluoro- 
acetic acid or mixtures thereof or in the presence of a base 
such as lithium hydroxide, sodium hydroxide or potassium 
hydroxide in a suitable solvent such as water, water/methanol , 
water/ethanol , water/ isopropanol, methanol, ethanol, water/ te- 
trahydrofuran or water /dioxane at temperatures between -10 and 
120 °C, e.g. at temperatures between ambient temperature and 
the boiling temperature of the reaction mixture. 

Under the reaction conditions mentioned above, any N-acylamino 
or N-acylimino groups present such as an N-trif luoroacetyl- 
imino group may be converted into the corresponding amino or 
imino groups. Moreover, any alcoholic hydroxy groups present 
may be converted, during the treatment with an organic acid 
such as trichloroacetic acid or trif luoroacetic acid, into a 
corresponding acyloxy group such as the trif luoroacetoxy 
group . 

If B 1 in a compound of formula IV contains a cyano or amino- 
carbonyl group, these groups may also be converted into the 
carboxyl group with a nitrite, e.g. sodium nitrite, in the 
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presence of an acid such as sulphuric acid, which is conve- 
niently used as the solvent at the same time, at temperatures 
between 0 and 50 °C. 

If B' in a compound of formula IV denotes the tert .butyloxy- 
carbonyl group, for example, the tert. butyl group may also be 
cleaved by treating with an acid such as trif luoroacetic acid, 
formic acid, p-toluenesulphonic acid, sulphuric acid, hydro- 
chloric acid, phosphoric acid or polyphosphoric acid optio- 
nally in an inert solvent such as methylene chloride, chloro- 
form, benzene, toluene, di.ethylether , tetrahydrof uran or di- 
oxane preferably at temperatures between -10 and 120°C, e.g. 
at temperatures between 0 and 60 °C, or optionally thermally in 
an inert solvent such as methylene chloride, chloroform, ben- 
zene, toluene, tetrahydrof uran or dioxane and preferably in 
the presence of a catalytic amount of an acid such as p-to- 
luenesulphonic acid, sulphuric acid, phosphoric acid or poly- 
phosphoric acid preferably at the boiling temperature of the 
solvent used, e.g. at temperatures between 40 and 120°C. Under 
the reaction conditions mentioned, any N-tert . butyloxycar- 
bonylamino or N-tert . butyl oxycarbonylimino groups present may 
be converted into the corresponding amino or imino groups . 

If B 1 in a compound of formula IV contains the benzyloxycar- 
bonyl group, for example, the benzyl group may also be hy- 
drogenolytically cleaved in the presence of a hydrogenation 
catalyst such as palladium/charcoal in a suitable solvent such 
as methanol, ethanol, ethanol/water, glacial acetic acid, 
ethyl acetate, dioxane or dimethyl formamide preferably at 
temperatures between 0 and 50°C, e.g. ambient temperature, and 
at a hydrogen pressure of 1 to 5 bar. During the hydrogenoly- 
sis other groups may be converted at the same time, e.g. a 
nitro group into an amino group, a benzyloxy group into a 
hydroxy group and a N-benzylamino, N- benzyl imino, N-benzyl- 
oxycarbonylamino or N-benzyloxycarbonyl imino group into a 
corresponding amino or imino group. 
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c) In order to prepare a compound of general formula I wherein 
A denotes an -NR 4 -C 4 _ 7 -cycloalkylene-NH-S0 2 -OI 2 CH 2 or 
-NR 4 -C 4 . 7 -cycloalkylene-N(C 1 . 4 -alkyl) -S0 2 -CH 2 CH 2 group and B 
denotes an ReO-CO-C^-alkylene-NRs group, whilst R 4 to R 6 are as 
hereinbefore defined: 

reacting a compound of general formula 




wherein 

R a and 1^ are as hereinbefore defined, 
X" ' and Y" • together denote a 

-N=C(-A'-H) -CH=CH-, 
-CH=N-C(-A' -H)=CH-, 
-CH=C(-A' -H) -N=CH-, 
-CH=CH-C(-A' -H)=N-, 
-N=C(-A r -H) -N=CH- or 
-CH=N-C(-A' -H)=N- bridge wherein 

A 1 denotes an -NR 4 -C 4 . 7 -cycloalkylene-ira-S0 2 -CH=CH 2 or 
-NR 4 -C 4 . 7 -cycloalkylene-N(C 1 . 4 -alkyl) -S0 2 -CH=CH 2 group, whilst R 4 
is as hereinbefore defined, with a compound of general formula 

RgO-CO-C^-alkylene-HNRs , (VI) 

wherein 

R 5 and R 6 are as hereinbefore defined. 

The reaction is preferably carried out in a solvent such as 
methanol, ethanol or isopropanol in the presence of a base 
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such as N-ethyl-diisopropylamine at temperatures between 0 and 
100°C, but preferably at the boiling temperature of the reac- 
tion mixture. 

d) In order to prepare a compound of general formula I wherein 
B denotes an R 6 0-CO-alkylene-NR 5 group wherein the alkylene 
moiety, which is straight -chained and contains 1 to 6 carbon 
atoms, may additionally be substituted by one or two C^-alkyl 
groups or by an R 6 0-CO or R^O-CO-C^-alkyl group, 
a piperazino or homopiperazino group substituted in the 4 po- 
sition by an R 6 0-CO-C x . 4 -alkyl or bis- (R 6 0-CO) -C^-alkyl group or 
a pyrrolidinyl , piperidinyl or hexahydroazepinyl group sub- 
stituted in the 1 position by an R^O-CO-C^-alky! or bis- 
(R 6 0-CO) -C^-alkyl group, whilst in each case R 5 and R 6 are as 
hereinbefore defined: 

reacting a compound of general formula 




, (VII) 



wherein 

R a and R b are as hereinbefore defined, 
X» » and Y" " together denote a 

-N^Ct-A-B") -CH=CH-, 

-CH=N-C ( -A-B" ) =CH- , 

-CH=C(-A-B n ) -N=CH-, 

-CH=CH-C(-A-B")=N-, 

-N=C(-A-B n ) -N=CH- or 

-CH=N-C(-A-B U )=N- bridge, wherein 

A is as hereinbefore defined and 
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B" denotes an R 5 NH group wherein R s is as hereinbefore defined, 
a piperazino or homopiperazino group unsubstituted in the 4 
position, a pyrrolidinyl , piperidinyl or hexahydroazepinyl 
group unsubstituted in the 1 position, with a compound of 
general formula 

R 6 0-CO-alkylene--Z 2 , (VIII) 

wherein 

the alkylene moiety, which is straight -chained and contains 1 
to 6 carbon atoms, may additionally be substituted by one or 
two C^-alkyl groups or by an R 6 0-CO or RgO-CO-C^-alkyl group, 
whilst R 6 in each case is as hereinbefore defined, and 
Z 2 denotes an exchangeable group such as a halogen atom or a 
substituted sulphonyloxy group, e.g. a chlorine or bromine 
atom, a methyl sulphonyloxy, propyl sulphonyloxy, phenyl sulpho- 
nyloxy or benzyl sulphonyloxy group. 

The reaction is optionally carried out in a solvent or mixture 
of solvents such as methylene chloride, dimethylformamide, 
dimethylsulphoxide, sulpholane, benzene, toluene, chloro- 
benzene, tetrahydrofuran, benzene/tetrahydrof uran or dioxane 
conveniently in the presence of a tertiary organic base such 
as triethylamine or N-ethyl-diisopropylamine (Hunig's base), 
whilst these organic bases may simultaneously serve as sol- 
vents, or in the presence of an inorganic base such as sodium 
carbonate, potassium carbonate or sodium hydroxide solution 
conveniently at temperatures between -20 and 200°C, preferably 
at temperatures between 0 and 150°C. 

e) In order to prepare a compound of general formula I wherein 
B denotes an (R 7 0-PO-OR e ) -O^-NRs or (R 7 0-PO-R 9 ) -CH 2 -NR 5 group, 
a piperazino or homopiperazino group substituted in the 4 
position by an (R 7 O-PO-0R 8 ) -CH 2 or (R 7 0-PO-R 9 ) -CH 2 group or 
a pyrrolidinyl, piperidinyl or hexahydroazepinyl group sub- 
stituted in the 1 position by a (R 7 0-PO-OR 8 ) -CH 2 or (R 7 0-PO-R 9 ) - 
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CH 2 group, whilst in each case R 5 and R 7 to are as hereinbe- 
fore defined: 

reacting a compound of general formula 




, (VII) 



wherein 

R a and R b are as hereinbefore defined, 
X n " and Y f,n together denote a 

-N=C(-A-B") -CH=CH-, 
-CH=N-C ( -A-B" ) =CH- , 
-CH=C(-A-B") -N=CH-, 
-CH=CH-C(-A-B n ) =N-, 
-N=C(~A-B") -N=CH- or 
-CH=N-C(-A-B")=N- bridge wherein 

A is as hereinbefore defined and 

B" denotes an R S NH group wherein R 5 is as hereinbefore defined, 
a piperazino or homopiperazino group unsubstituted in the 4 
position, a pyrrol idinyl, piper idinyl or hexahydroazepinyl 
group unsubstituted in the 1 position, with formaldehyde or 
one of the derivatives thereof and a compound of general 
formula 

H- (R 7 0)PO<OR B ) , (IX) 

or C 1 . 4 -alkoxy-P(R 7 0) (R 9 ) , (X) 



wherein - 

R 7 to R 9 are as hereinbefore defined. 
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The reaction is conveniently carried out in a solvent or mix- 
ture of solvents such as dioxane, tetrahydrofuran, benzene or 
toluene at temperatures between 50 and ISO °C, preferably at 
the boiling temperature of the solvent used. 

f) In order to prepare a compound of general formula I wherein 
B denotes an RgO-CO-CI^CH^NRs group wherein the -CH 2 CH 2 - moiety 
may be substituted by one or two C^-alkyl groups or by an R 6 0- 
CO or RgO-CO-C^-alkyl group, 

a piperazino or homopiperazino group substituted in the 4 po- 
sition by an R s O-CO-CH 2 CH 2 group wherein the -CH 2 CH 2 - moiety may 
in each case additionally be substituted by an R c O-CO or 
R 6 0-CO-C x _ 2 -alkyl group, or 

a pyrrolidinyl, piperidinyl or hexahydroazepinyl group substi- 
tuted in the 1 position by an R € 0-CO-CH 2 CH 2 group wherein the 
-CH 2 CH 2 - moiety may in each case additionally be substituted by 
an R 6 0-CO or RgO-CO-C^-alkyl group and R 5 and R 6 in each case 
are as hereinbefore defined: 

reacting a compound of general formula 




wherein 

R d and R b are as hereinbefore defined, 
X n " and Y ,IM together denote a 

-N=C(-A-B") -CH=CH- , 
-CH=N-C(-A-B»)=CH-, 
-CH=C ( -A-B" ) -N=CH- , 
-CH=CH-C(-A-B")=N-, 
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-N=C(-A-B'») -N=CH- or 
-CH=N-C(-A-B" ) =N- bridge wherein 

A is as hereinbefore defined and 

B" denotes an I^NH group wherein R 5 is as hereinbefore defined, 
a piperazino or homopiperazino group unsubstituted in the 4 
position, a pyrrolidinyl, piperidinyl or hexahydroazepinyl 
group unsubstituted in the 1 position, with an acrylate of 
general formula 

CH 2 =CH-CO-OR 6 . , (XI) 

wherein 

the vinyl moiety may be substituted by one or two C^-alkyl 
groups or by an R 6 0-CO or RgO-CO-C^-alkyl group and R 6 in each 
case is as hereinbefore defined. 

The reaction is preferably carried out in a solvent such as 
methanol, ethanol or isopropanol at temperatures between 50 
and 100°C, but preferably at the boiling temperature of the 
reaction mixture. 

Moreover, a compound of general formula I wherein B denotes a 
piperidinyl group substituted in position 1 by a (R 7 0-PO-OR 8 ) - 
CH 2 CH 2 group may also be prepared, for example, by reacting a 
corresponding compound containing a piperidinyl group unsub- 
stituted in position 1 with a corresponding vinylphosphonic 
acid derivative. 

If according to the invention a compound of general formula I ' 
is obtained which contains a carboxy or hydroxyphosphoryl 
group, this may be converted by esterif ication into a corres- 
ponding ester of general formula I or 

if a compound of general formula I is obtained wherein B de- 
notes an optionally substituted N- (2 -hydroxyethyl) -glycine or 
N- (2 -hydroxyethyl) -glycine ester group, this group may be 
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converted by cyclisation into a corresponding 2-oxo-morpholino 
compound . 

The subsequent esterif ication is optionally carried out in a 
solvent or mixture of solvents such as methylene chloride, 
dimethylformamide, benzene, toluene, chlorobenzene, tetra- 
hydrofuran, benzene/tetrahydrofuran or dioxane or particularly 
advantageously in a corresponding alcohol, optionally in the 
presence an acid such as hydrochloric acid or in the presence 
of a dehydrating agent, e.g. in the presence of isobutyl 
chlorof ormate , thionyl chloride , trimethylchlorosilane , sul - 
phuric acid, methanesulphonic acid, p-toluenesulphonic acid, 
phosphorus trichloride, phosphorus pentoxide, N, N' -dicyclo- 
hexylcarbodiimide, N,N' -dicyclohexylcarbodiimide/N-hydroxy- 
succinimide or 1-hydroxy-benzotriazole and optionally addi- 
tionally in the presence of 4-dimethylamino-pyridine, 
N,N» -carbonyldiimidazole or triphenyl-phosphine/carbon 
tetrachloride, conveniently at temperatures between 0 and 
150°C, preferably at temperatures between 0 and 80°C. 

The subsequent ester formation may also be carried out by 
reacting a compound which contains a carboxy or hydroxyphos- 
phoryl group with a corresponding alkyi halide. 

The subsequent intramolecular cyclisation is optionally car- 
ried out in a solvent or mixture of solvents such as acetoni- 
trile, methylene chloride, tetrahydrof uran, dioxane or toluene 
in the presence an acid such as hydrochloric acid or p-to- 
luenesulphonic acid at temperatures between -10 and 120°C. 

In the reactions described hereinbefore, any reactive groups 
present such as hydroxy, carboxy, phosphono, O- alkyi -phosphono, 
amino, alkylamino or imino groups may be protected during the 
reaction by conventional protecting groups which are cleaved 
again after the reaction. 
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For example, a protecting group for a hydroxy group may be a 
trimethylsilyl, acetyl, benzoyl, methyl, ethyl, tert. butyl, 
trityl, benzyl or tetrahydropyranyl group, 

protecting groups for a carboxy group may be a trimethylsilyl, 
methyl, ethyl, tert. butyl, benzyl or tetrahydropyranyl group, 

protecting groups for a phosphono group may be an alkyl group 
such as the methyl, ethyl, isopropyl or n-butyl group, the 
phenyl or benzyl group, and 

protecting groups for an amino, alkylamino or imino group may 
be a formyl, acetyl, trif luoroacetyl , ethoxycarbonyl, tert. but - 
oxycarbonyl, benzyloxycarbonyl , benzyl, methoxybenzyl or 
2,4-dimethoxybenzyl group and additionally, for the amino 
group, a phthalyl group. 

Any protecting group used is optionally subsequently cleaved 
for example by hydrolysis in an aqueous solvent, e.g. in water, 
isopropanol /water, acetic acid/water, tetrahydrofuran/water or 
dioxane /water, in the presence of an acid such as trifluoro- 
acetic acid, hydrochloric acid or sulphuric acid or in the 
presence of an alkali metal base such as sodium hydroxide or 
potassium hydroxide or aprotically, e.g. in the presence of 
iodotrimethylsilane, at temperatures between 0 and 120°C, 
preferably at temperatures between 10 and 100°C. 

However, a benzyl, methoxybenzyl or benzyloxycarbonyl group is 
cleaved, for example, hydrogenolytically, e.g. with hydrogen in 
the presence of a catalyst such as palladium/charcoal in a 
suitable solvent such as methanol, ethanol, ethyl acetate or 
glacial acetic acid, optionally with the addition of an acid 
such as hydrochloric acid at temperatures between 0 and 100°C, 
but preferably at temperatures between 20 and 60°C, and at a 
hydrogen pressure of 1 to 7 bar, but preferably 3 to 5 bar. A 
2,4-dime'thoxybenzyl group, however, is preferably cleaved in 
trifluoroacetic acid in the presence of anisol. 



WO 00/55162 



PCT/EP00/02229 



- 37 - 



A tert. butyl or tert .butyloxycarbonyl group is preferably 
cleaved by treating with an acid such as trif luoroacetic acid 
or hydrochloric acid or by treating with iodotrimethylsilane 
optionally using a solvent such as methylene chloride, dioxane, 
methanol or diethylether . 

A trif luoroacetyl group is preferably cleaved by treating with 
an acid such as hydrochloric acid, optionally in the presence 
of a solvent such as acetic acid at temperatures between 50 and 
120°C or by treating with sodium hydroxide solution optionally 
in the presence of a solvent such as tetrahydrof uran at tempe- 
ratures between 0 and 50 °C. 

A phthalyl group is preferably cleaved in the presence of 
hydrazine or a primary amine such as methylamine, ethylamine 
or n-butylamine in a solvent such as methanol, ethanol, iso- 
propanol, toluene/water or dioxane at temperatures between 20 
and 50°C. 

A single alkyl group may be cleaved from an O, O' -dialkylphos- 
phono group with sodium iodide, for example, in a solvent such 
as acetone, methylethylketone, acetonitrile or dimethylform- 
amide at temperatures between 40 and 150°C, but preferably at 
temperatures between 60 and 100 °C. 

Both alkyl groups may be cleaved from an O, O' -dialkyl-phos- 
phono group with iodotrimethylsilane, bromotrimethylsilane or 
chlorotrimethylsilane/sodium iodide, for example, in a solvent 
such as methylene chloride, chloroform or acetonitrile at 
temperatures between 0°C and the boiling temperature of the 
reaction mixture, but preferably at temperatures between 20 
and 60°C. 

Moreover, the compounds of general formula I obtained may be 
resolved into their enantiomers and/or diastereomers, as 
mentioned hereinbefore. Thus, for example, cis/trans mixtures 
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may be resolved into their cis and trans isomers, and compounds 
with at least one optically active carbon atom may be separated 
into their enantiomers. 

Thus, for example, the cis/trans mixtures may be resolved by 
chromatography into the cis and trans isomers thereof, the 
compounds of general formula I obtained which occur as race- 
mates may be separated by methods known per se (cf . Allinger 

N. L. and Eliel E. L. in "Topics in Stereochemistry", Vol, 6, 
Wiley Interscience, 1971) into their optical antipodes and 
compounds of general formula I with at least 2 asymmetric 
carbon atoms may be resolved into their diastereomers on the 
basis of their physical -chemical differences using methods 
known per se, e.g. by chromatography and/or fractional cry- 
stallisation, and, if these compounds are obtained in racemic 
form, they may subsequently be resolved into the enantiomers as 
mentioned above. 

The enantiomers are preferably separated by column separation 
on chiral phases or by recrystallisation from an optically 
active solvent or by reacting with an optically active sub- 
stance which forms salts or derivatives such as e.g. esters or 
amides with the racemic compound, particularly acids and the 
activated derivatives or alcohols thereof, and separating the 
diastereomeric mixture of salts or derivatives thus obtained, 
e.g. on the basis of their differences in solubility, whilst 
the free antipodes may be released from the pure diastereomeric 
salts or derivatives by the action of suitable agents. Opti- 
cally active acids in common use are e.g. the D- and L- forms of 
tartaric acid or dibenzoyltartaric acid, di-o-tolyltartaric 
acid, malic acid, mandelic acid, camphorsulphonic acid, gluta- 
mic acid, aspartic acid or quinic acid. An optically active 
alcohol may be for example (+) or (-) -menthol and an optically 
active acyl group in amides, for example, may be a (+)-or 
(-) -menthyloxycarbonyl . 
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Furthermore, the compounds of formula I may be converted into 
the salts thereof, particularly for pharmaceutical use into the 
physiologically acceptable salts with inorganic or organic 
acids. Acids which may be used for this purpose include for 
example hydrochloric acid, hydrobromic acid, sulphuric acid, 
phosphoric acid, fumaric acid, succinic acid, lactic acid, 
citric acid, tartaric acid or maleic acid. 
Moreover, if the new compounds of formula I thus obtained 
contain a carboxy, hydroxyphosphoryl , sulpho or 5-tetrazolyl 
group, they may subsequently, if desired, be converted into the 
salts thereof with inorganic or organic bases, particularly for 
pharmaceutical use into the physiologically acceptable salts 
thereof. Suitable bases for this purpose include for example 
sodium hydroxide, potassium hydroxide, arginine, cyclohexyl- 
amine, ethanolamine, diethanolamine and triethanolamine . 

The compounds of general formulae II to XI used as starting 
materials are known from the literature in some cases or may be 
obtained by methods known from the literature (cf . Examples I 
to XX) . 

For example, a starting compound of general formulae II, IV, V 
and VII is obtained by successively replacing exchangeable 
groups in a corresponding compound which is in turn obtained 
by known methods, e.g. by introducing halogen into a corres- 
ponding hydroxy compound. 

A compound of general formula III is obtained by methods known 
from the literature, for example by reductive alkylation of a 
corresponding ketone, by alkylation of a corresponding amine 
or by adding an amine to a corresponding alkenyl compound and 
optionally subsequently cleaving any protecting groups used. 

As already mentioned hereinbefore, the compounds of general 
formula I according to the invention and their physiologically 
acceptable salts have valuable pharmacological properties, 
particularly an inhibiting effect on signal transduction 
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mediated by the Epidermal Growth Factor receptor (EGF-R) , 
whilst this may be achieved for example by inhibiting ligand 
bonding, receptor dimerisation or tyrosine kinase itself, it 
is also possible to block the transmission of signals to com- 
ponents located further down. 

The biological properties of the new compounds were investiga- 
ted as follows: 

The inhibition of the EGF-R-mediated signal transmission can 
be demonstrated e.g. with cells which express human EGF-R and 
whose survival and proliferation depend on stimulation by EGF 
or TGF-alpha. A cell line of murine origin dependent on in- 
terleukin-3- (IL-3) which was genetically modified to express 
functional human EGF-R was used here. The proliferation of 
these cells known as F/L-HERc can therefore be stimulated 
either by murine IL-3 or by EGF (cf. von Ruden, T. et al. in 
EMBO J. 1, 2749-2756 (1988) and Pierce, J. H. et al. in 
Science 213., 628-S31 (1988)). 

The starting material used for the F/L-HERc cells was the cell 
line FDC-Pi # the production of which has been described by 
Dexter, T. M. et al. in J. Exp. Med. 152, 1036-1047 (1980). 
Alternatively, however, other growth- factor- dependent cells 
may also be used (cf. for example Pierce, J. H. et al . in 
Science 223., 628-631 (1988), Shibuya, H. et al . in Cell 2Q, 
57-67 (1992) and Alexander, W. S. et al . in EMBO J. lfl, 3683- 
3691 (1991)). For expressing the human EGF-R cDNA (cf. 
Ullrich, A. et al . in Nature 2H3, 418-425 (1984)) recombinant 
retroviruses were used as described by von Ruden, T. et al., 
EMBO J. 1, 2749-2756 (1988), except that the retroviral vector 
LXSN (cf . Miller, A. D. et al. in BioTechniques 2, 980-990 
(1989)) was used for the expression of the EGF-R cDNA and the 
line GP+E86 (cf . Markowitz, D. et al. in J. Virol. £2, 1120- 
1124 (1988)) was used as the packaging cell. 
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The test was performed as follows: 

F/L-HERc cells were cultivated in RPMI/1640 medium 
(BioWhit taker) , supplemented with 10 % foetal calf serum (FCS, 
Boehringer Mannheim) , 2 mM glutamine (BioWhittaker) , standard 
antibiotics and 20 ng/ml of human EGF (Promega) , at 37°C and 
5% C02- In order to investigate the inhibitory activity of the 

compounds according to the invention, 1.5 x 10 4 cells per well 
were cultivated in triplicate in 96 -well plates in the above 
medium (200 ptl) , the cell proliferation being stimulated with 
either EGF (20 ng/ml) or murine IL-3. The IL-3 used was 
obtained from culture supernatants of the cell line X63/0 mlL- 
3 (cf. Karasuyama, H. et al . in Eur, J. Immunol. 1R, 97-104 
(1988)). The compounds according to the invention were . 
dissolved in 100% dimethylsulphoxide (DMSO) and added to the 
cultures in various dilutions, the maximum DMSO concentration 
being 1%. The cultures were incubated for 48 hours at 37°C. 

In order to determine the inhibitory activity of the compounds 
according to the invention the relative cell number was mea- 
sured in O.D. units using the Cell Titer 96™ AQ u eous Non- 
Radioactive Cell Proliferation Assay (Promega) . The relative 
cell number was calculated as a percentage of the control 
(F/LHERc cells without inhibitor) and the concentration of 
active substance which inhibits the proliferation of the cells 
by 50% (IC50) was derived therefrom. The following results 

were obtained: 



WO 00/55162 



PCT/EP00/02229 



- 42 - 



Compound 
(Example no.) 


Inhibition of EGF- 
dependent 
proliferation 
IC 50 [nM] 


1 


840 


1(3) 


320 


1(6) 


2300 


1(8) 


1450 


1(9) 


820 


1(10) 


2510 


1(11) 


2320 


2(1) 


15 


2(7) 


60 


2(10) 


2040 


2(12) 


8io 


2 (13) 


1030 


2(14) 


1150 


2(15) 


1760 


2 (17) 


30 


2(19) 


129 


2(23) 


25 


2 (24) 


73 


2 (26) 


21 


2(27) 


77 


2(28) 


26 


3(4) 


58 


3(5) 


20 


3(10) 


16 


3 (12) 


103 


3(16) 


20 


3(17) 


17 


3(18) 


40 


4(1) 


40 


4(2) 


40 


7 


122 
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The compounds of general formula I according to the invention 
thus inhibit the signal transduction by tyrosine kinases, as 
demonstrated by the example of the human EGF receptor, and are 
therefore useful for treating pathophysiological processes 
caused by hyperf unction of tyrosinekinases. These are e.g. 
benign or malignant tumours, particularly tumours of epi- 
thelial -and neuroepithelial origin, metastasisation and the 
abnormal proliferation of vascular endothelial cells (neo- 
angiogenesis) . 

The compounds according to the invention are also useful for 
preventing and treating diseases of the airways and lungs 
which are accompanied by increased or altered production of 
mucus caused by stimulation by tyrosinekinases, e.g. in in- 
flammatory diseases of the airways such as chronic bronchitis, 
chronic obstructive bronchitis, asthma, bronchiectasias, 
allergic or non-allergic rhinitis or sinusitis, cystic fibro- 
sis, al-antitrypsin deficiency, or coughs, pulmonary 
emphysema, pulmonary fibrosis and hyperreactive airways. 

The compounds are also suitable for treating diseases of the 
gastrointestinal tract and bile duct and gall bladder which 
are associated with disrupted activity of the tyrosinekinases, 
such as may be found e.g. in chronic inflammatory changes such 
as cholecystitis, Crohn's disease, ulcerative colitis, and 
ulcers in the gastrointestinal tract or such as may occur in 
diseases of the gastrointestinal tract which are associated 
with increased secretions, such as Menetrier's disease, sec- 
reting adenomas and protein loss syndrome, and also for tre- 
ating nasal polyps and polyps of the gastrointestinal tract of 
various origins such as e.g. villous or adenomatous polyps of 
the large bowel, but also polyps in familial polyposis coli, 
intestinal polyps in Gardner's syndrome, polyps throughout the 
entire gastrointestinal tract in Peutz- Jeghers syndrome, in 
inflammatory pseudopolyps , juvenile polyps, Colitis cystica 
profunda and Pneumatosis cystoides intestinales . 
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Moreover, the compounds of general formula I and the physio- 
logically acceptable salts thereof may be used to treat kidney 
diseases, particularly in cystic changes such as cystic kid- 
neys, for treating renal cysts which may be idiopathic in 
origin or occur in syndromes such as e.g. tuberculous sclero- 
sis, in von-Hippel-Lindau Syndrome, in nephronophthisis and 
spongy kidney and other diseases caused by aberrant function 
of tyrosinekinases, such as e.g. epidermal hyperprolif eration 
(psoriasis) , inflammatory processes, diseases of the immune 
system, hyperprolif eration of haematopoietic cells/ etc. 

By reason of their biological properties the compounds accor- 
ding to the invention may be used on their own or in conjunc- 
tion with other pharmacologically active compounds, for example 
in tumour, therapy, in monotherapy or in conjunction with other 
ant i- tumour therapeutic agents, for example in combination with 
topoisomerase inhibitors (e.g. etoposide) , mitosis inhibitors 
(e.g. vinblastin) , compounds which interact with nucleic acids 
(e.g. cis-platin, cyclophosphamide, adriamycin) , hormone anta- 
gonists (e.g. tamoxifen), inhibitors of metabolic processes 
(e.g. 5-FU etc.), cytokines (e.g. interferons), antibodies, 
etc. For treating respiratory tract diseases, these compounds 
may be used on their own or in conjunction with other thera- 
peutic agents for the airways, such as substances with a secre- 
tolytic, broncholytic and/or antiinflammatory activity. For 
treating diseases in the region of the gastrointestinal tract, 
these compounds may also be administered on their own or in 
conjunction with substances having an effect on motility or 
secretion or antiinflammatory substances. These combinations 
may be administered either simultaneously or sequentially. 

These compounds may be administered either on their own or in 
conjunction with other active substances by intravenous, 
subcutaneous, intramuscular, intrarectal, intraperitoneal or 
intranasal route, by inhalation or transdermally or orally, 
whilst aerosol formulations are particularly suitable for 
inhalation . 
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For pharmaceutical use the compounds according to the invention 
are generally used for warm-blooded vertebrates, particularly 
humans, in doses of 0.01-100 mg/kg of body weight, preferably 
0.1-15 mg/kg. For administration they are formulated with one 
or more conventional inert carriers and/or diluents, e.g. with 
corn starch, lactose, glucose, microcrystalline cellulose, mag- 
nesium stearate, polyvinylpyrrolidone, citric acid, tartaric 
acid, water, water/ethanol, water/glycerol, water/ sorbi tol , 
water/polyethyleneglycol , propyleneglycol , stearylalcohol , 
carboxymethylcellulose or fatty substances such as hard fat or 
suitable mixtures thereof in conventional galenic preparations 
such as plain or coated tablets, capsules, powders, suspen- 
sions, solutions, sprays or suppositories. 

The following Examples are intended to illustrate the present 
invention without restricting it: 
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Preparation of the starting products: 
Example I 

4-amino- l - f (p^hnvyrarhnnyl ImPt-hyll -p-i p&iri rfi tir-Hi hydror-hl nH^ 

Hydrogen chloride gas is passed through a solution of 2.36 g 
of 4- [ (tert .butyloxycarbonyl) amino] -1- [ (ethoxycarbonyl) - 
methyl] -piperidine in ethanol for about 10 minutes. The 
solution heats up significantly and after a short time a thick 
precipitate is formed. The suspension is refluxed for a 
further half hour, during which time the precipitate goes back 
into solution. The reaction mixture is concentrated by eva- 
poration, taken up with toluene and again concentrated by 
evaporation. The residue is stirred with acetone , m suction 
filtered and washed with acetone and diethylether . The almost 
colourless, crystalline product is dried in the desiccator. 
Yield: 2.15 g of (100 % of theory), 
melting point: 156 °C (decomposition) 
Mass spectrum (ESI*) : m/z = 187 [M+H] * 

The following compounds are obtained analogously to Example I: 

(1) 4 -amino-1- [ (methoxycarbonyl) methyl] -piperidine x 4.4 tri- 
fluoroacetic acid (carried out with trif luoroacetic acid in 
methylene chloride) 

X H-NMR (200 MHz, DMSO-d*) : * = 1.7-2.0 (m, 2H) , 2.0-2.2 (m, 2H) , 

3.0-3.4 (m, 3H), 3.45-3.65 (m, 2H) , 3.75 (s, 3H) , 4.2 (s, 2H) , 

8.25 (br s, 3H) 

Calc: C 29.94 H 3.05 N 4.16 

Found: C 31.09 H 3-65 N 4.14 

(2) 4-amino-l- [ (propyl oxycarbonyl) methyl] -piperidine- 
dihydrochloride 

melting point: 148 -154 °C (decomposition) 
Mass spectrum (ESI*): m/z = 201 [M+H]* 
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(3) 4 - amino- 1- [ (isopropyloxycarbonyl) methyl] -piperidine - 
dihydrochloride 

melting point: 159-168°C 

Mass spectrum (ESI*): m/z = 201 [M+H] * 

(4) 4-amino-l- [ (cyclohexyloxycarbonyl) methyl] -piperidine x 

2 trif luoroacetic acid (carried out with trif luoroacetic acid 

in methylene chloride) 

melting point: 133-138°C 

Mass spectrum (ESI*): m/z » 241 [M+H] * 

(5) 4-amino-l- [2- (methoxycarbonyl) ethyl] -piperidine -dihydro- 
chloride 

melting point: 213-215°C (decomposition) 
Mass spectrum (ESI*): m/z = 187 [M+H]* 

(6) 4-amino-l- [3- (methoxycarbonyl) propyl] -piperidine-dihydro- 
chloride 

melting point: 170-172°C 

Mass spectrum (EI): m/z = 200 [M] * 

(7) trans- 4-amino-l- {N- [ (methoxycarbonyl) methyl] -N-methyl- 

amino } - cyclohexane - dihydrochlor ide 
R f value: 0.15 (silica gel, methylene 

chloride/methanol /concentrated, aqueous ammonia solution = 
90:10:1) 

Mass spectrum (ESI*): m/z = 201 [M+H]' 

(8) trans-4-amino-l-{N- [2- (methoxycarbonyl) ethyl] -N-methyl- 

amino } - eye lohexane - dihydrochlor ide 
R £ value: 0,16 (silica gel, methylene 

chloride /methanol/concentrated, aqueous ammonia solution = 
90:10:1) 

Mass spectrum (ESI*): m/z = 215 [M+H] 4 
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(9) trans-4-amino-l-{N- [3- (methoxycarbonyl) propyl] -N-methyl- 
amino } - cyclohexane -dihydrochlor ide 

melting point: 170-190°C (decomposition) 
Mass spectrum (ESI*): m/z = 229 [M+H] * 

(10) l-{l- [2- (ethoxycarbonyl) ethyl] -piperidin-4-yl} -piperazine 
x 3 trif luoroacetic acid (carried out with trif luoroacetic 
acid in methylene chloride) 

melting point: 183-186°C (decomposition) 

Calc: C 39.29 H 4.95 N 6.87 

Found: C 39.01 H 4.97 N 7.03 

(11) 4- ({N- [ (methoxycarbonyl) methyl] -N-methyl amino} methyl) - 
piperidine x 2 trif luoroacetic acid (carried out with tri- 
f luoroacetic acid in methylene chloride) 

(12) 4-{ [2- (methoxycarbonyl) -piperidine -1-yl] methyl} -piperi- 
dine x 2 trif luoroacetic acid (carried out with trifluoro- 
acetic acid in methylene chloride) 

R f value: 0.30 (silica gel, methylene 

chloride/methanol /concentrated aqueous ammonia solution = 
90:10:0.1) 

(13) 4-{ [2- (methoxycarbonyl) -pyrrol idin- 1-yl] methyl} -piperi- 
dine x 2 trif luoroacetic acid (carried out with trifluoro- 
acetic acid in methylene chloride) 

R f value: 0.13 (silica gel, methylene chloride/methanol/concen- 
trated aqueous ammonia solution = 90:10:0.1) 

(14) 4- ({4- [ (ethoxycarbonyl) methyl] -piperazin-l-yl}methyl) - 
piperidine x 2 trif luoroacetic acid (carried out with tri- 
f luoroacetic acid in methylene chloride) 

R t value: 0.18 (silica gel, methylene chloride/methanol/concen- 
trated aqueous ammonia solution = 90:10:0.1) 
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(15) trans- 4- amino- 1- {N- t (ethoxycarbonyl) methyl] -N- (2-hydroxy- 

2 - methyl -prop- 1-yl) -amino} -cyclohexane x 2 trifluoroacetic 
acid (The reaction was carried out with trifluoroacetic acid 
in methylene chloride . ) 

R f : 0.75 (reversed phase TLC-plate (E. Merck), acetonitrile/wa- 
ter/trifluoroacetic acid = 50:50:1) 
Mass spectrum (ESI*) : m/z = 273 [M+H] * 

Example TT 

1- [ (ethoxycarbonyl) methyl] -4- (2-aminoethyl) -piperidine- 
riihyrirr>rh1rvHHf> 

1.0 g of 1- [ (ethoxycarbonyl) methyl] -4- (cyanomethyl) -pipe- 
ridine- hydrochloride is dissolved in 15 ml ethanol and 1.0 ml 
of ethanolic hydrochloric acid and hydrogenated in the pre- 
sence of 0.15 g of palladium (10% on activated charcoal) as 
catalyst at 50°C and at a hydrogen pressure of 50 psi in a 
Parr apparatus until the calculated amount of hydrogen is 
taken up. The catalyst is filtered off and the filtrate is 
concentrated by evaporation. The residue is taken up in 
acetone and ethanolic hydrochloric acid is added dropwise 
until the dihydrochloride is precipitated. The precipitate is 
suction filtered, washed with acetone and diethylether and 
dried in the desiccator. 
Yield: 760 mg (66 % of theory), 
R f value: 0.22 (silica gel, 

toluene/dioxane/methanol/concentrated, aqueous ammonia 
solution = 20:50:20:2) 

Example TTT 

3- {4- [2- (me thoxycarbonyl) ethyl] -piperdin-l-yl } -pyrrolidine- 
rHhvrj-rr^hirvr-irjp . 

5.3 g of 4- [2- (methoxycarbonyl) ethyl] -piperidine and 2.07 g of 
sodium acetate are added to a solution of 4.4 g of N-benzyl- 
3-pyrrolidinone in 45 ml methanol. Then 1.61 g of sodium 
cyanoborohydride are added and the reaction mixture is stirred 
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for three days at ambient temperature. For working up the re- 
action mixture is concentrated by evaporation and the residue 
is stirred with saturated sodium hydrogen carbonate solution. 
The aqueous phase is extracted with ethyl acetate, the com- 
bined extracts are washed with water and saturated sodium 
chloride solution, dried over sodium sulphate and concentrated 
by evaporation. The crude product is purified by chromato- 
graphy over a silica gel column with methylene chloride/me - 
thanol (9:1) . 

Yield: 5.60 g (67 % of theory) of N-benzyl-3- {4- [2- (methoxy- 
carbonyl) ethyl] -piperdin-l-yl} -pyrrolidine as a yellowish oil, 
R f value: 0.54 (silica gel, methylene chloride/methanol - 9:1). 

In order to cleave the benzyl protecting group 5.4 g of the 
product obtained are dissolved in 100 ml methanol, acidified 
with IN hydrochloric acid and hydrogenated in the presence of 
1.5 g of palladium (10 % on activated charcoal) at ambient 
temperature and at a hydrogen pressure of 50 psi in a Parr 
apparatus. The catalyst is filtered off, the filtrate is con- 
centrated by evaporation and the brownish crystalline product 
is dried in the desiccator. 
Yield: 5.10 g (100 % of theory), 

R f value: 0.56 (Reversed phase ready-made thin layer plate RP-8 
(E. Merck), methanol/5% aqueous sodium chloride solution = 
6:4). 

Example TV 

4- [ (tert . buty loxycarbony 1 ) amino] -1- [ (ethoxycarbonyl) methyl] - 

pipfiridine 

1.36 ml of ethyl bromoacetate and 2.77 ml of triethylamine are 
added to 2.00 g of 4- [ (tert , butyloxycarbonyl) amino] -piper idine 
in 15 ml acetonitrile at ambient temperature. The reaction 
mixture is stirred at 65°C for about two hours, during which 
time a clear solution is formed. The solvent is distilled off 
using a rotary evaporator, the residue is stirred with ice- 
cold water and made alkaline with a little potassium carbonate 
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solution. The precipitate thus formed is suction filtered and 
the aqueous phase is extracted with ethyl acetate. The combi- 
ned extracts are washed with water and saturated sodium chlo- 
ride solution, dried over magnesium sulphate and concentrated 
by evaporation. The residue is combined with the precipitate 
filtered off, washed with water and dried in the desiccator. 
Yield: 2.40 g (84 % of theory), 
melting point: 76-79°C 
Mass spectrum (ESI*) : 309 [M+Na] * 

The following compounds are obtained analogously to Example 
IV: 

(1) 4- [ (tert .butyloxycarbonyl) amino] -1- [ (methoxycarbonyl) me- 
thyl] -piperidine 

melting point: 96-98°C 

R f value: 0.21 (silica gel, cyclohexane/ethyl acetate = 1:1) 

(2) 4- [.(tert .butyloxycarbonyl) amino] -1- [ ( propyl oxycarbonyl) me- 
thyl] -piperidine 

melting point: 97-99°C 

Mass spectrum (ESI + ) : 323 [M+Na] * 

(3) 4- [ (tert .butyloxycarbonyl) amino] -1- [ ( i sop ropy loxycarbo - 
nyl) methyl] -piperidine 

melting point: 94-96°C 

Mass spectrum (ESI + ) : 323 [M+Na]* 

(4) 4- [ (tert .butyloxycarbonyl) amino] -1- [ ( eye lohexy loxycarbo - 
nyl) methyl] -piperidine 

melting point: 102-104°C 

Mass spectrum (ESI*): 363 [M+Na]* 

(5) 4- [ (tert .butyloxycarbonyl) amino] -1- [3- (methoxycarbonyl) - 
propyl] -piperidine 
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R f value: 0.75 (silica gel, methylene 

chloride /methanol/concentrated aqueous ammonia solution = 
90:10:0.1) 

Mass spectrum (ESI*): 301 [M+H] * 

(6) trans-4- [ (tert .butyloxycarbonyl) amino] -1-{N- [ (methoxycar- 
bonyl) methyl] -N-methylamino} -cyclohexane 

R f value: 0.65 (silica gel, methylene chloride/methanol/con- 
centrated aqueous ammonia solution « 90:10:1) 
Mass spectrum (ESI*): 301 [M+H] * 

(7) trans-4- [ (tert .butyloxycarbonyl) amino] -1- {N- [3- (methoxy- 

carbonyl) propyl] -N-methylamino} -cyclohexane 
R f value: 0.50 (silica gel, methylene 

chloride/methanol/concentrated aqueous ammonia solution = 
90:10:1) 

Mass spectrum (ESI*): 329 [M+H]' 

(8) 1- { (ethoxy carbonyl) methyl] -4- (cyanomethyl) -piperidine- 
hydrochloride (after reacting the crude product obtained to 
form the hydrochloride) 

melting point: 131-136°C 

R f value: 0.67 (silica gel f methylene chloride/methanol/concen- 
trated aqueous ammonia solution =95:5:1) 

(9) trans-1- [( tert-Butyloxycarbonyl) amino] -4- {N- [ (ethoxycar- 
bonyl) methyl] -N- (2-hydroxy-2-methyl-prop-l-yl) -amino} -cyclo- 
hexane 

*R f : 0.75 (silica gel, methylene chloride/methanol/concentrated 
aqueous ammonia = 90:10:1) 

Mass spectrum (ESI*) : m/z = 373, 375 [M+H]* 
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Example V 

4- [ ( tert. butyl oxycarbonyl) amino] -1- [2- (methoxycarbonyl) ethyl] - 

pipfiTiiriinft . 

6.45 g of methyl acrylate are added to 5.00 g of 4-[(tert.bu- 
tyloxycarbonyl ) amino] -piperidine in 20 ml methanol. The re- 
action mixture is stirred for 7.5 hours at 70°C. After the 
reaction has ended, the reaction mixture is concentrated by 
evaporation, leaving a white solid. 
Yield: 7.09 g (99 % of theory), 
melting point: 91-93 °C 
Mass spectrum (ESI*): 287 [M+H] * 

The following compounds are obtained analogously to Example V: 

(1) trans-4- [ (tert .bu tyloxycarbonyl) amino] -1-{N- (2- (methoxy- 
carbonyl) ethyl] -N-methylamino} -cyclohexane 

R f value: 0.55 (silica gel, methylene chloride/methanol /concen- 
trated aqueous ammonia solution =90:10:1) 
Mass spectrum (ESI*): 315 [M+H] * 

(2) [2- (ethoxycarbonyl) ethyl] -piperidin-4-yl} -4- (tert- 
bu tyloxycarbonyl) -piperazine 

R f value: 0.29 (silica gel, methylene chloride/methanol /concen- 
trated aqueous ammonia solution = 95:5:1) 

Kvamplg VT 

trans-4- [ (tert .butyl oxycarbonyl) amino] -1- (methyl amino) 

pyrlnhPYanp 

A suspension of 26.30 g of trans-4- [ (tert .butyloxycarbonyl) - 

amino] -1- [N- (trif luormethylcarbonyl) -N-methylamino] -cyclo- 
hexane in 250 ml methanol is heated to 50 °C with stirring for 
a few minutes, until a clear solution is formed. Then SO ml 2N 
sodium hydroxide solution are added with stirring. A slightly 
cloudy solution is formed which is stirred for a further 2.5 
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hours at ambient temperature. The reaction mixture is concen- 
trated by evaporation, the residue is taken up in 2N citric 
acid solution and extracted with methylene chloride/methanol 
(9:1) . Then it is made alkaline with 2N sodium hydroxide so- 
lution and extracted again with methylene chloride/methanol 
(9:1) . The combined extracts are dried over magnesium sulphate 
and concentrated by evaporation. 
Yield: 16.00 g (86 % of theory), 
melting point: 120-122°C 
Mass spectrum (ESI"): 229 [M+H] + 

Example VTT 

trans-4- [ (tert .butyl oxycarbonyl) amino] -1- [N- (trif luormethyl- 

carhonyl ) -N-mp.f.hyl amino! -cyclohexanft ' 

4.54 g of sodium hydride at ambient temperature are added in 
batches with stirring to a suspension of 27.10 g of trans-4 - 

[ (tert .butyl oxycarbonyl) amino] -1- [ (trif luoromethylcarbonyl) - 
amino] -cyclohexane in 220 ml of dimethylf ormamide. The 
slightly cloudy reaction solution is stirred for approx. a 
further 20 minutes at ambient temperature, then 6.47 ml of 
methyl iodide are added dropwise while cooling with an ice 
bath, whereupon a colourless precipitate slowly settles out. 
The reaction mixture is stirred overnight at ambient tempe- 
rature and then poured onto 750 ml of ice-cold water for 
working up and neutralised with citric acid. The precipitate 
formed is filtered off, washed with water and dried in the 
desiccator. 

Yield: 26.40 g (93 % of theory), 
melting point: 158-166°C 

R f value: 0.75 (silica gel, methylene chloride/methanol - 95:5) 
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Example VTTT 

trans-4- [ (tert .butyl oxycarbonyl) amino] -1- [ (trif luormethylcar- 
hnnyl ) ami nol -rycl nhftvanP , 

10.56 ml of methyl trif luoroacetate are quickly added dropwise 
to 22.10 g of l-amino-4- [ (tert .butyl oxycarbonyl) amino] -cyclo- 
hexane in 110 ml methanol whilst cooling with an ice bath, 
whereupon a white precipitate is formed. Then the ice bath is 
removed and the reaction mixture is stirred for a further 3.5 
hours at ambient temperature. The precipitate formed is fil- 
tered off, washed with 50 ml ice-cold methanol and a little 
diethylether and dried in the desiccator. 
Yield: 27.26 g (85 % of theory), 
melting point: 245-246° (decomposition) 

R f value: 0.4 (silica gel, methylene chloride/methanol = 95:5) 
Example IX 

ami nop ropy! ) -sarmsinp **t-hy1 psfpr-hydrnrhlondft 
20 ml trif luoroacetic acid are added dropwise to a solution of 
6.10 g of N- [3- (tert . butyl oxycarbonylamino) -propyl] -sarcosine 
ethylester in 40 ml methylene chloride whilst cooling with an 
ice bath. The reaction mixture is then stirred for about 
another three hours at 0°C until the development of gas has 
ceased. For working up the solvent is substantially distilled 
off in vacuo using the rotary evaporator . The residue is taken 

up in ethereal hydrochloric acid solution and again concen- 
trated to dryness by evaporation. 
Yield: 4.72 g (86 % of theory) 

R f value: 0.80 (silica gel, acetonitrile/water/trif luoroacetic 
acid = 50:50:1) 

Mass spectrum (EI): m/z = 174 [M] * 
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Example X 

N- f3- (tf>Tt hntyloyvcarhnnylamino^propy n - sarrnRinP gf-hyl ft S ^ r 
A solution of 17.90 g of 3 - (tert .butyloxycarbonyl amino) propyl 
bromide in 50 ml acetonitrile is added dropwise, within 30 mi- 
nutes, to a mixture of 11.55 g of sarcosine ethyl ester hydro- 
chloride and 28.8 ml of Hunig's base in 200 ml acetonitrile 
whilst cooling with an ice bath. The reaction mixture is allo- 
wed to come back up to ambient temperature overnight in the 
ice bath. Then the solvent is distilled off using a rotary 
evaporator, the residue is taken up in tert-butyl-methylether 
and washed- with ice-cold water. The organic phase is dried 
over magnesium sulphate and concentrated by evaporation. The 
crude product is chroma tographed on a silica gel column with 
methylene chloride/methanol/concentrated aqueous ammonia so- 
lution (100:2:0.1) . 
Yield: 20.62 g (30 % of theory), 
R f value: 0.50 (silica gel, methylene 

chloride/methanol/concentrated aqueous ammonia solution = 
20:1:0.1) 

Mass spectrum (ESI*): m/z m 275 [M+H] * 

4- [ (3-chloro-4-fluorophenyl)amino] -6-{4- [ (tert .butyloxycarbo- 
nyl) amino] -4- (methoxycarbonyl) -piperidin-l-yl } -pyrimido- 

rs,4-ri1pyrimidinp ; 

1.03 g of 4- [ (tert .butyloxycarbonyl) amino] -4- (methoxycar- 
bonyl) -piperidine are added to 676 mg of 4- [ (3-chloro-4- 
fluorophenyl) amino] -6-methylsulphinylpyrimido [5 , 4-d] pyrimidine 
and 0.42 ml triethylamine in 10 ml dioxane and the reaction 
mixture is refluxed for one hour. The reaction solution is 
concentrated by evaporation and the residue taken up in 
methylene chloride. The solution is washed with dilute potas- 
sium carbonate solution and water, dried over magnesium sul- 
phate and concentrated by evaporation. The crude product is 
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purified by chromatography over a silica gel column With me- 
thylene chloride/methanol (98:2). 
Yield: 750 mg (71 % of theory), 
melting point: 186-189°C (decomposition) 
Mass spectrum (ESI*) : m/z = 532, 534 [M+H] 4 

The following compounds are obtained analogously to Example 
XI: 

(1) 4- [ ( 3 -chloro-4-f luorophenyl) amino] -6- (N- { trans- 4- [ (tert . - 

butyloxycarbonyl) amino] -cyclohex-l-yl} -N-methylamino) -pyri- 

mido [5 # 4 -d] pyrimidine 

melting point: 202 . 5-204 . 5°C 

Mass spectrum (ESI 4 ): m/z = 502, 504 [M+H] * 

(2) 4- [ (3-chloro-4-f luorophenyl) amino] -6- [N- ( trans -4 -methyl - 

amino- cyclohex-l-yl) -N-methylamino] -pyrimido [5,4-d]pyrimine 
R f value: 0.30 (silica gel, toluene/dioxane/methanol/concen- 
trated aqueous ammonia solution = 20:50:20:10) 
Mass spectrum (ESI 4 ) : m/z = 416, 418 [M+H] * 

(3) 4 - [ (3-bromophenyl) amino] -6-{ [1- (tert . butyloxycarbonyl) - 
piperidin-4-yl] amino} -pyrimido [5 , 4 -d] pyrimidine 

melting point: 205°C 

Mass spectrum (ESI 4 ): m/z = 500, 502 [M+H]' 

(3) 4- [ (3-bromophenyl) amino] -6-{ [1- (tert .butyloxycarbonyl) - 
piperidine-3-yl] amino} -pyrimido [5,4 -d] pyrimidine 
melting point: 218°C (decomposition) 
Mass spectrum (EI): m/z = 499, 501 [M] 4 
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fixnmplff XTT 

4- r (trrt .bnty1oyyr;arhony1 1 amino! -4- (mpfhovyna rhonyl ) - 

2.44 g of l-benzyl-4- [ (tert .butyloxycarbonyl) amino] -4- (meth- 
oxycarbonyl) -piper idine in 20 ml methanol are hydrogenated in 
the presence of 300 mg palladium (10% on activated charcoal) 
as catalyst at ambient temperature and at a hydrogen pressure 
of 50 psi for about 22 hours until the calculated amount of 
hydrogen is taken up. The catalyst is filtered off and the 
filtrate concentrated by evaporation. 
Yield: 1.72 g (95 % of theory), 

Rf value: 0.15 (silica gel, methylene chloride/methanol/concen- 
trated aqueous ammonia solution = 90:10:1) 
Mass spectrum (ESI*): m/z = 259 [M+H] * 

Example XIII 

l-benzyl-4 - [ (tert .butyloxycarbonyl) amino] -4 - (methoxycarbonyl) - 

pipfir-irHnp ; 

3.97 g of di-tert .butyl pyrocarbonate are added to a sus- 
pension of 5.05 g of 4-amino-l-benzyl-4- (methoxycarbonyl) - 
piper idine in 80 ml methylene chloride. Then 16 ml. of 2N 
sodium hydroxide solution are added dropwise, with stirring, 
at ambient temperature, whereupon a precipitate is formed 
which is in the aqueous phase . After one hour the organic 
phase is separated off, dried over magnesium sulphate and 
concentrated by evaporation. Since the crude product mixture 
obtained still contains starting material, it is dissolved in 
30 ml tetrahydrofuran, mixed with 1.50 g of di-tert .butyl 
pyrocarbonate and a spatula tip of 4-dimethylamino-pyridine 
and refluxed for three hours. The reaction mixture is con- 
centrated by evaporation, leaving a brown resin which is 
reacted without any further purification. 
Yield: 2.64 g (48 % of theory), 

R f value: 0.65 (silica gel, methylene chloride/methanol /concen- 
trated aqueous ammonia solution = 90:10:1) 



WO 00/55162 



- 59 - 



PCT/EP00/02229 



Mass spectrum (EI): m/z = 348 [M] * 
Example XTV 

1- (tert .butyloxycarbonyl) -4- ({N- [ (methoxycarbonyl) methyl] - 

N-mgthylamino}mfithy1 ) -pip^rirHng 

First, 11.0 g of sarcosine methylester hydrochloride are con- 
verted into the free base by treating with 10-15% potassium 
carbonate solution. This is then heated to 110°C together with 
2 . 0 g of (1-tert . -butyloxycarbonyl) -4- [ (methylsulphonyloxy) - 
methyl] -piperidine in a pressurised vessel for six hours at a 
pressure of 2 bar. Then the reaction mixture is rinsed out of 
the pressurised vessel with methanol and concentrated by eva- 
poration. A brown oil is left which is stirred with a little 
water. The aqueous phase is separated off and the organic 
phase is diluted with methylene chloride, dried over sodium 
sulphate and freed from solvent using a rotary evaporator. The 
crude product obtained is reacted without any further purifi- 
cation. 

Yield: 2.4 9 g of brownish oil 

The following compounds are obtained analogously to Example 
XIV: 

(1) 1-tert .butyloxycarbonyl -4- { [2- (methoxycarbonyl) - piper idin- 
1-yl] methyl} -piperidine 

R f value: 0.86 (silica gel, petroleum ether/ethyl acetate/me- 
thanol = 10:10:1) 

Mass spectrum (ESI'): m/z = 341 [M+H] + 

(2) 1-tert .butyloxycarbonyl -4- { [2- (methoxycarbonyl) -pyrrol i- 
din- 1-yl] methyl } -piperidine 

R f value: 0.74 (silica gel, petroleum ether/ethyl acetate/me - 
thanol = 10:10:1) 

Mass spectrum (ESI*): m/z = 327 [M+H] * 
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(3) 1-tert *butyloxycarbonyl-4- ({4- [ (ethdxycarbonyl) methyl] - 
piperazin- 1 -yl } methyl ) -piperidine 

R f value: 0.69 (silica gel, methylene chloride /methanol. = 9:1) 
Mass spectrum (ESI*): m/z = 370 [M+H] 4 

Example XV 

4- [ (3-chloro-4-f luorophenyl) amino] -6- ( { trams- 4- [ ( 2 -hydr oxy- 
phyl ) amino! -cyclohex-1 -vl }amino) -pyri mido f 5 , 4 -dl pyri mi rH n P 
0.23 ml of 2-bromoethanol and 0.61 ml of di isopropyl- ethyl - 
amine are added to 1.16 g of 4- [ (3-chloro-4-f luorophenyl) - 
amino] -6- [ ( trans-4-amino-cyclohex-l-yl) amino] -pyrimido- 

[5,4-d]pyrimidine in 8 ml acetonitrile at ambient temperature. 
The resulting mixture is refluxed. After about 5 hours another 
0.05 ml of 2-bromoethanol are added and the mixture is heated 
for another eight hours to complete the reaction. The suspen- 
sion is concentrated by evaporation, the residue is mixed with 
ice-cold water, made slightly alkaline with sodium hydroxide 
solution and suction filtered. The still moist filter residue 
is taken up in methylene chloride/methanol . The cloudy so- 
lution is washed with water, dried over magnesium sulphate and 
concentrated by evaporation. The yellow crude product is stir- 
red with about 3 0 ml methanol, briefly heated to boiling, coo- 
led slightly, suction filtered and washed with cold, methanol. 
Yield: 990 mg (76 % of theory) , 
melting point: 165-172°C 

Mass spectrum (ESI*): m/z = 432, 434 [M+H] 4 

The following compound is obtained analogously to Example XV: 

(1) 4- [ (3-chloro-4-f luorophenyl) amino] -6- (4- { [ (2-hydroxy- 
ethyl) amino] methyl} -piper idin-l-yl) -pyrimido [5, 4-d] pyrimidine 
R f value: 0.50 (silica gel, toluene/dioxane/methanol/concen- 
t rated aqueous ammonia solution = 20:50:20:3) 
Mass spectrum (ESI'): m/z = 432, 434 [M+H]* 
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Elvampl XVI 

4- [ (3-chloro-4-f luorophenyl) amino] -6- [N- ( trafls-4 -amino - 

ryrlohfoc-T -yl ) -W-mPt-hyl aminnl -pyrinn Ho f5 r A -HI pyiH mi Hi hp 

3.0 ml trif luoroacetic acid are added dropwise to 2.10 g of 4- 
[(3-chloro-4-fluorophenyl)amino] -6- (N- { trans-4- [ (tert . butyl - 

oxycarbonyl) amino] -cyclohex-l-yl } -N-methylamino) -pyrimido- 
[5,4-d]pyrimidine in 30 ml methylene chloride. The reaction 
mixture is stirred for 1.5 hours at ambient temperature, left 
to stand overnight and concentrated by evaporation the next 
morning. The residue is taken up in methylene chloride /me- 
thanol (5:1), washed with- 2N sodium hydroxide solution and 
water, dried over magnesium sulphate and concentrated by 
evaporation. The yellow crude product is triturated with 
diethyl ether, suction filtered and dried in vacuo. 

Yield: 1.60 g (95 % of theory), 
melting point: 203-205°C 

Mass spectrum (ESI*): m/z = 402, 404 [M+H]* 

The following compounds are obtained analogously to Example 
XVI : 

(1) 4- [ (3-bromophenyl)amino] -6- [ (piperidin-4-yl) amino] -pyri- 
mido [ 5 , 4 - d] pyr imidine 

melting point: 215°C 

Mass spectrum (ESI*): m/z = 400, 402 [M+H]* 

(2) 4 - [ (3-bromophenyl) amino] -6- t (piperidin-3 -yl) amino] -pyrimi- 
do [5 , 4 -d] pyrimidine 

melting point: 178°C 

Mass spectrum (ESI*): m/z = 400, 402 [M+H]* 
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Example XVTT 

4- [ (3-chloro-4-f luorophenyl ) amino] -6- ( { trans-4- [ (vinylsul- 
phnnyl 1 amino] -ryrl r>hf>x-1 -yl )aminn) -pyri mi do f 5 . 4 -dl pyri mi rii np 
0.38 ml of diisopropyl-ethylamine are added to. 388 mg of 4- 
[ (3 -chloro-4-f luorophenyl) amino] -6- [( trans-4 -amino- cyclohex-1- 

yl ) amino] -pyrimido [5,4 -d] pyrimidine in 25 ml of tetrahydro- 
furan. The mixture is cooled to -55°C under a nitrogen atmos- 
phere in a bath of acetone and dry ice. Then a solution of 
0.13 ml chloroethanesulphonic acid chloride in 5 ml of tetra- 
hydrofuran is added dropwise and stirred for a further 1.5 
hours at -55°C. The reaction mixture is quenched with a mix- 
ture of 10 ml of IN hydrochloric acid and 10 ml of saturated 
sodium chloride solution and mixed with some ethyl acetate. 
The organic phase is filtered through 8.5 g of Extrelut (E. 
Merck, Darmstadt) and eluted with 100 ml of methylene chlo- 
ride/methanol (9:1). The filtrate is concentrated by evapora- 
tion, leaving a yellow solid. 
Yield: 216 mg (45 % of theory), 
melting point: 226-230°C (decomposition) 
Mass spectrum (EI): m/z = 477, 479 [M] * 

Example XVTTT 

(R) - 4- [ (1-phenylethyl) amino] - 6 -methylsulphinyl -pyrimido [5,4- 
d] pyrimidine and 

(R) -4- [ (1-phenylethyl) amino] -6-methylsulphonyl-pyrimido [5, 4- 

d] pyrimidine — 

28.80 g of 3-chloroperbenzoic acid (content: 70 %) are* added 
batchwise, with stirring, to 17.40 g of (R) -4- [ (1-phenyl- 
ethyl) amino] -6 -methylthio-pyrimido {5, 4 -d] pyrimidine in 180 ml 
methylene chloride at ambient temperature. Then the reaction 
mixture is stirred for about an hour at ambient temperature. 
The white precipitate formed is filtered off and ^the filtrate 
is washed with sodium hydrogen carbonate solution, dried over 
magnesium sulphate and concentrated by evaporation. The oily 
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orange residue is a mixture of sulphone and sulphoxide (about 
85:15 according to 1 H-NMR) . 

R f value: 0.47 (silica gel, cyclohexane /ethyl acetate/methanol 
= 5:4:1) 

Mass spectrum (ESI*): m/z = 352 [M+Na] * (sulphone), 336 [M+Na] * 
(sulphoxide) 

Example XTX 

(R) -4- [ (1 -phenyl ethyl) amino] -6-methylthio-pyrimido [5, 4-d] - 

pyrimidine 

10.7 ml of diisopropyl- ethyl amine and 9.4 ml of D (+) -1 -phenyl - 
ethylamine are added to 13.00 g of 4-chloro-6-methylthio-pyri- 
mido [5,4-d]pyrimidine in 100 ml of dimethyl formamide. The 
mixture is stirred for four hours at ambient temperature. For 
working up the reaction mixture is poured onto 200 ml of 
water. The aqueous phase is extracted with methylene chloride, 
the combined organic phases are dried over magnesium sulphate 
and concentrated by evaporation. The dark brown oily residue 
is taken up in ethyl acetate and extracted with 10% citric 
acid. The organic phase is dried over magnesium sulphate and 
concentrated by evaporation, leaving a reddish-brown oil. 
Yield: 17.40 g (96 % of theory), 

R £ value: 0.63 (silica gel, cyclohexane /ethyl acetate/methanol 
= 5:4:1) 

Mass spectrum (ESI*): m/z = 298 [M+H] * 
Example. XX 

trans-1- [ (tert .butyloxycarbonyl) amino] -4- [ ( 2 -hydroxy- 2 -methyl - 

prop-1 -yl ) ami nol -cycl ohexane : 

Prepared by reaction of trans-1- [ (tert .butyloxycarbonyl) - 

amino] -4 -amino- cyclohexane with 2, 2 -dimethyl -oxirane in 
ethanol using a closed vessel followed by chromatographic 
purification of the crude product mixture on silica gel. 
R £ : 0.06 (silica gel, ethyl acetate/methanol = 9:1) 
Mass spectrum (ESI*): m/z =287 [M+H]* 
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Preparation of the end products: 
Example 1 

4- [ (3-chloro-4-f luoro-phenyl) amino] -6- { [1- (carboxymethyl) - 

pippHdin-4-yl 1 am-inn} -pyrinn do . 4-dl pyri mi d-i 

2.0 ml of IN sodium hydroxide solution are added to a sus- 
pension of 400 mg of 4- [ (3-chloro-4-f luoro-phenyl) amino] -6- 
({l- [ (methoxycarbonyl) methyl] -piperidin-4 -yl} amino) -pyrimidb- 
[5, 4-d] pyrimidine in 5.0 ml tetrahydrof uran. The clear solu- 
tion formed is stirred for approx. a further three hours at 
ambient temperature. Then the reaction solution is neutralised 
with IN hydrochloric acid and concentrated by evaporation 
using a rotary evaporator until the product starts to cry- 
stallise out. The yellow precipitate is filtered off, washed 
with water and diethylether and dried in vacuo at 60°C. 

Yield: 365 mg (96 % of theory), 
melting point: 155°C (decomposition) 
Mass spectrum (EI): m/z = 431, 433 [M] * 

The following compounds are obtained analogously to Example 1 : 

(1) 4- [ ( 3 -chloro-4-f luoro-phenyl) amino] -6- { [1- (2-carboxy- 
ethyl) -piperidin-4 -yl] amino} -pyrimido [5 , 4-d] pyrimidine 
melting point: 217-225°C 

Mass spectrum (EI): m/z = 445, 447 [M] + 

(2) 4- [ (3-chloro-4-f luoro-phenyl) amino] -6- { [1- (3-carboxypro- 
pyl) -piperidin-4 -yl] amino} -pyrimido [5 , 4-d] pyrimidine 
melting point: 145-165°C 

Mass spectrum (EI): m/z » 459, 461 [M] * 

(3) 4- [ (3-chloro-4-f luoro-phenyl) amino] -6- ( { trans-4- [N- (carb- 
oxymethyl) -N-methylamino] -cyclohex-l-yl } amino) -pyrimido- 

[5 , 4 - d] pyrimidine 
melting point: 220-228°C 
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Mass spectrum (ESI*): m/z = 460, 462 [M+H] * 

(4) 4- [ (3-chloro-4-f luoro-phenyl) amino] -6- ({ trans- 4- [N- (2- 

carboxyethyl) -N-methylamino] -cyclohex-l-yl} amino) -pyrimi- 
do [5 , 4 -d] pyrimidine 
melting point: 202-205°C 

Mass spectrum (ESI'): m/z « 474, 476 [M+H] + 

(5) 4- [ (3-chloro-4-f luoro-phenyl) amino J - 6- ( { trans -A- [N- (3- 

carboxypropyl ) -N-methylamino] -cyclohex-l-yl } amino) -pyrimi- 
do [5 , 4 -d] pyrimidine 
melting point: 217-221°C 

Mass spectrum (ESI*): m/z = 488, 490 [M+H]* 

(6) 4- [ (3-chloro-4-f luoro-phenyl) amino] -6- [4- <carboxymethyl) - 
piperazin- 1 -yl] -pyrimido [5 , 4 -d] pyrimidine 

melting point: 240°C (decomposition) 
Mass spectrum (EI) : m/z = 417, 419 [M] * 

(7) 4- [ (3-chloro-4-f luoro-phenyl) amino] -6- [4- (2 -carboxy- 
ethyl) -piperazin-l-yl] -pyrimido [5 , 4 -d] pyrimidine 
melting point: 111-145°C 

Mass spectrum (EI) : m/z = 431, 433 [M] * 

(8) 4- [ ( 3 -chloro-4-f luoro-phenyl) amino] -6- {4- [1- (2 -carboxy- 
ethyl ) -piperidin-4 -yl ] -piperazin- 1 -yl } -pyrimido [ 5 , 4 -d] pyrimi - 
dine 

melting point: 213°C (decomposition) 
Mass spectrum (EI): m/z = 514, 5.16 [M] * 

(9) 4- [ (3 -chloro-4-f luoro-phenyl) amino] -6- {2- [1- (carboxyme- 
thyl ) -piperidin-4 -yl] ethylamino} -pyrimido [5,4 -d] pyrimidine 
melting point: 246-249°C (decomposition) 

Mass spectrum (EI): m/z =459, 461 [M] * 

(10) 4- [ (3 -chloro-4-f luoro-phenyl) amino] -6- [2- (4-carboxy- 
piperidin-l-yl) ethylamino] -pyrimido [5, 4 -d] pyrimidine 
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melting point: 190°C (decomposition) 
Mass spectrum (EI): m/z » 445, 447 [M] * 

(11) 4- [ (3-chloro-4-f luoro-phenyl) amino] -6- [4- [N- (2-carboxy- 
ethyl) -N-methyl amino] -piperidin-l-yl] -pyrimido [5, 4-d] pyri- 
midine 

melting point: 139-165°C (decomposition) 
Mass spectrum (EI): m/z = 459, 461 [M] * 

(12) 4- [ (3-chloro-4-f luoro-phenyl) amino] -6- {3- [4- (2-carboxy- 
ethyl) -piperdin-l-yl] -pyrrolidin-l-yl}-pyrimido[5,4-d]pyrimi- 
dine 

R f value: 0.63 (silica gel, methylene chloride/methanol/- 

triethylamine =2:1:0.1) 

Mass spectrum (EI) : m/z = 499, 501 [M] * 

(13) 4- [ (3-chloro-4-f luoro-phenyl) amino] -6- {2- [4- (carboxyme- 
thyl) -piperazin-l-yl] ethylamino} -pyrimido [5, 4-d] pyrimidine 
melting point: 240-242°C (decomposition) 

Mass spectrum: (ESI"): m/z = 459, 461 [M-H] ~ 

(14) 4- [ (3-chloro-4-f luorophenyl) amino] -6- (4-amino-4-carboxy- 
piperidin-l-yl) -pyrimido [5 , 4-d] pyrimidine 

melting point: 277-282°C 

Mass spectrum (EI): m/z = 417, 419 [M] * 

(15) 4- [ (3 -chloro-4-f luorophenyl) amino] -6- [4- (N-carboxymethyl- 
N-methylamino) -piperidin-l-yl] -pyrimido [5, 4-d] pyrimidine 

R f value: 0.05 (silica gel, methylene chloride/methanol/concen- 
trated aqueous ammonia solution = 90:10:0.1) 
Mass spectrum (ESI"): m/z = 444, 446 [M-H] " 

(16) 4- [ (3-chloro-4-f luorophenyl) amino] -6- (4-{ [ (2-carboxy- 
ethyl) amino] methyl} -piperidin-l-yl) -pyrimido [5, 4-d] pyrimidine 
melting point: 209-214°C 

Mass spectrum (ESI"): m/z = 458, 460 [M-H] " 
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(17) 4- [ (3-chloro-4-f luorophenyl) amino] -€- (4-{ [ (carboxyme- 
thyl) amino] methyl} -piperidin-l-yl) -pyrimido [5, 4-d] pyrimidine 
melting point: 226-235°C 

Mass spectrum (ESI") : m/z = 444, 446 [M-H] " 

(18) 4- [ (3 -chloro-4-f luorophenyl) amino] -6- ({ trans-4- [N,N-bis- 

(carboxymethyl) amino] -cyclohex-l-yl } amino) -pyrimido [5 , 4-d] - 
pyrimidine 

melting point: 245°C (decomposition) 

Mass spectrum (ESI"): m/z = 502, 504 [M-H]" 

(19) 4- [ (3-chloro-4-f luorophenyl) amino} -6- (4-{ [N,N-bis (2-carb- 
oxyethyl ) amino] methyl } -piperidin- 1 -yl ) -pyrimido [ 5 , 4 -d] pyrimi - 
dine 

melting point: 160-169°C 

Mass spectrum (ESI"): m/z = 530, 532 [M-H]" 

(20) 4- [ (3-chloro-4-f luorophenyl) amino] -6- (3- { [N,N-bis (2-carb- 
oxyethyl) amino] methyl} -piperidin- 1-yl) -pyrimido [5, 4-d] pyrimi- 
dine 

R f value: 0.79 (Reversed phase ready-made TLC plate (E. Merck), 
acetonitrile/water/trif luoroacetic acid = 90:10:1) 
Mass spectrum (ESI*): m/z = 530, 532 [M-H] ' 

(21) 4- [ (3-chloro-4-f luorophenyl) amino] -6- (4- { [N,N-bis (carb- 
oxymethyl ) amino] methyl } -piperidin- 1 -yl ) -pyrimido [ 5 , 4 -d] py- 
rimidine 

R c value: 0,85 (Reversed phase ready-made TLC plate (E. Merck), 
acetonitrile/water/trif luoroacetic acid = 90:10:1) 
Mass spectrum (ESI"): m/z = 502, 504 [M-H]" 

(22) 4- [ (3-chloro-4-f luorophenyl) amino] -6- (N- {trans-4- [N' ,N' - 
bis (carboxyme thyl) amino] -cyclohex-l-yl} -N-methylamino) -pyri- 
mido [5 , 4 -d] pyrimidine 

R f value: 0.33 (Reversed phase ready-made TLC plate (E. Merck), 
methanol/5% aqueous sodium chloride solution = 8:2) 
Mass spectrum (ESI*): m/z = 516, 518 [M-H]" 
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(23) 4- [ (3 -chloro-4-f luorophenyl) amino] -6- (N-{ trans-4- [ (carb- 

oxymethyl) amino] -cyclohex-l-yl} -N-methylamino) -pyrimido- 
[5 , 4 - d] pyrimidine 

R f value: 0.30 (Reversed phase ready-made TLC plate (E. Merck), 
methanol/5% aqueous sodium chloride solution = 8:2) 
Mass spectrum (ESI") : m/z = 558, 560 [M-H] " 

(24) 4- [ (3-chloro-4-f luorophenyl) amino] -6- (3- { [ (2-carboxy- 
ethyl ) amino] methyl } -piper idin-1 -yl) -pyrimido [5 , 4 -d] pyrimidine 
melting point: 173-179°C 

Mass spectrum (ESI"): m/z = 558, 560 [M-H] " 

(25) 4- [ (3 -chloro-4-f luorophenyl) amino] -6- (3-{ [N,N-bis (car- 
boxymethyl) amino] methyl } -piperidin-l-yl) -pyrimido [5, 4 -d] pyri- 
midine 

R £ value: 0.82 (Reversed phase ready-made TLC plate (E. Merck), 
acetonitrile/water/trif luoroacetic acid =90:10:1) 
Mass spectrum (ESI"): m/z = 502, 504 [M-H] ' 

(26) 4- [ (3 -chloro-4-f luorophenyl) amino] -6- (3- { [ (carboxy- 
methyl) amino] methyl} -piperidin-l-yl) -pyrimido [5 , 4-d] pyrimidine 
R f value: 0.82 (Reversed phase ready-made TLC plate (E. Merck), 
acetonitrile/water/trif luoroacetic acid = 90:10:1) 

Mass spectrum (ESI"): m/z = 444, 446 [M-H]" 

(27) 4- [ (3 -chloro-4-f luorophenyl) amino] -6- ({trans-4- [ (carboxy- 

methyl ) amino] -cyclohex-l-yl } amino) -pyrimido [5, 4-d] pyrimidine 
melting point: 201-205°C (decomposition) 
Mass spectrum (ESI"): m/z = 444, 446 [M-H] " 

(28) 4- [ (3 -chloro-4-f luorophenyl) amino] -6- (N- {trans-4- [N' - 
(carboxymethyl) -N 1 -methylamino] -cyclohex-l-yl} -N- methyl amino) - 
pyrimido [5 , 4 -d] pyrimidine 

melting point: 200°C (decomposition) 

Mass spectrum (ESI") : m/z = 472, 474 [M-H]' 
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(29) 4- [ ( 3 -chloro-4-f luorophenyl) amino] -6- {4- [ (2-carboxy-pipe- 
ridin-l-yl) methyl] -piperidine-l-y} -pyrimido [5 , 4-d] pyrimidine 
(carried out with potassium tert . but oxide as base) 

melting point: 225-237°C (decomposition) 
Mass spectrum (ESI") : m/z = 498, 500 [M-H] " 

(30) 4- [ ( 3 -chloro-4-f luorophenyl) amino] -6- {4 -methyl- 4- [ (2- 
carboxyethyl) amino] -piperidin-l-yl} -pyrimido [5, 4-d] pyrimidine 
melting point: 157-160°C 

Mass spectrum (ESI"): m/z = 458, 460 [M-H]" 

(31) 4- [ (3-chloro-4-fluorophenyl)amino] -6- (4- { [4- (carboxyme- 
thyl) -piperazin-l-yl] methyl} -piperidin-l-yl) -pyrimido [5, 4-d] - 
pyrimidine 

R f value: 0.60 (Reversed phase ready-made TLC plate (E. Merck), 
acetonitrile/water/trif luoroacetic acid = 90:10:1) 
Mass spectrum (ESI'): m/z = 513, 515 [M-H]" 

(32) 4- [ ( 3 -chloro-4-f luorophenyl) amino] -6- {4-methyl-4- [ (carb- 
oxymethyl) amino] -piperidin-l-yl} -pyrimido [5,4 -d] pyrimidine 
melting point: 160°C (decomposition) 

Mass spectrum (ESI"): m/z = 444, 446 [M-H] " 

(33) 4- [ (3-chloro-4-f luorophenyl) amino] -6- {4- [ ( 2 - carboxy-pyr- 
rolidin-l-yl) methyl] -piperidin-l-yl } -pyrimido [5 , 4 -d] pyrimidine 
(carried out with potassium tert .butoxide as base) 

melting point: 140-162°C (decomposition) 
Mass spectrum (ESI"): m/z = 484, 486 [M-H]" 

Example ? 

4- [ (3-chloro-4-f luoro-phenyl) amino] -6- ( {l- [ (ethoxycarbonyl) me - 

thyl 1 -pi peri d i n-4 -yl } Amino) -pyri mi do f 5 . 4 -dl pyrimidine 

778 mg of 4 -amino-1- [ (ethoxycarbonyl) methyl] -piperidine- 
dihydrochloride are added to 676 mg of a mixture of 4-[(3- 
chloro-4-f luoro-phenyl) amino] - 6 -methylsulphinyl -pyrimido [5, 4- 
djpyrimidine and 4- [ (3-chloro-4-f luoro-phenyl) amino] -S-methyl- 
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sulphonyl -pyrimido [5, 4 -d] pyrimidine in i4 ml dioxane and 2 ml 
ethanol. Then 0.55 ml of triethylamine and 829 mg of potassium 
carbonate are added and the reaction mixture is ref luxed for 
about seven hours. Then the reaction mixture is concentrated 
by evaporation and the residue is stirred with ice-cold water, 
suction filtered, washed with water and dried. The brownish- 
yellow crude product is purified by chromatography on a silica 
gel column with methylene chloride/ethanol (95:5). 
Yield: 526 mg (57 % of theory), 
melting point: 136-38°C 
Mass spectrum (EI): m/z = 459, 461 [M] * 

The following compounds are obtained analogously to Example 2 : 

(1) 4- t (3-chloro-4~f luoro-phenyl) amino] -6- ({l- [ (methoxycarbo- 
nyl) methyl] -piperidin-4-yl} amino) -pyrimido [5, 4 -d] pyrimidine 
melting point: 162-164°C 

Mass spectrum (EI): m/z - 445, 447 [M] * 

(2) 4- [ (3-chloro-4-f luoro-phenyl) amino] -6- ({l- [ (propyloxycar- 
bonyl) methyl] -piperidin-4-yl} amino) -pyrimido [5 , 4 -d] pyrimidine 
melting point: 135-137°C 

Mass spectrum (EI): m/z = 473, 475 [M] * 

(3) 4- [ (3-chloro-4-f luoro-phenyl) amino] -6- ( {l- [ (i sop ropy loxy- 
carbonyl) methyl] -piperidin-4-yl}amino) -pyrimido [5 , 4 -d] pyrimi- 
dine 

melting point: 175-177°C 

Mass spectrum (EI): m/z = 473, 475 [M] * 

(4) 4- [ ( 3 -chloro-4-f luoro-phenyl) amino] -6- ( {l- [ (cyclohexyl- 
oxycarbonyl) methyl] -piperidin-4-yl } amino) -pyrimido [5, 4 -d] - 
pyrimidine 

melting point: 184-186°C 

Mass spectrum (EI): m/z = 513, 515 [M] * 
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(5) 4- [ (3-chloro-4-f luoro-phienyl) amino] -6- ({l- [2- (m^thoxycar- 
bonyl) ethyl] -piperidin-4-yl} amino) -pyrimido [5, 4-d] pyrimidine 
melting point: 136-137°C 

Mass spectrum (ESI*): m/z = 460, 462 [M+H] * 

(6) 4- [ (3-chloro-4-f luoro-phenyl) amino] -6- ({l- [3- (methoxycar- 
bonyDpropyl] -piperidin-4-yl}amino) -pyrimido [5, 4 -d] pyrimidine 
melting point: 135-137°C 

Mass spectrum (EI): m/z = 473, 475 [M] 4 

(7) 4- [(3-chloro-4-f luoro-phenyl) amino] -6- [ ( trans- A- {N- 

t (methoxycarbonyl) methyl] -N-methyl amino} -cyclohex-l-yl) amino] - 
pyr imido [ 5 , 4 - d] pyrimidine 
melting point: 131-134 °C 
Mass spectrum (EI): m/z = 473, 475 [M] * 

(8) 4- [ (3-chloro-4-f luoro-phenyl) amino] -6- [ ( trans-4- {N- [2- 

( methoxycarbonyl) ethyl] -N-methylamino} -cyclohex-l-yl) amino] - 
pyr imido [ 5 , 4 - d] pyrimidine 
melting point: 126-128°C 
Mass spectrum (EI) : m/z = 487, 489 [M] * 

(9) 4- [ (3-chloro-4-f luoro-phenyl) amino] -6- [ ( trans- 4 - {N- [3- 

( methoxycarbonyl) propyl] -N-methylamino} -cyclohex-l-yl) amino] - 
pyr imido [5, 4-d] pyrimidine 
melting point: 99-102°C 

Mass spectrum (ESI*): m/z = 502, 504 [M+H] * 

(10) 4- [ (3 -chloro-4-f luoro-phenyl) amino] -€- [4- [ (ethoxycar- 
bonyl) methyl] -piperazin-l-yl] -pyr imido [5 , 4-d] pyrimidine 
melting point: 179-182°C 

Mass spectrum (EI): m/z = 445, 447 [M] 4 

(11) 4- [ (3-chloro~4-f luoro-phenyl) amino] -6- [4- [2- (methoxy- 
carbonyl) ethyl] -piperazin-l-yl] -pyrimido {5, 4-d] pyrimidine 
melting point: 140-142°C 

Mass spectrum (EI): m/z = 445, 447 [M] * 
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(12) 4- [ ( 3 -chloro-4-f luoro-phenyl) amino] (4- {l- [2- (ethoxy- 
carbonyl) ethyl] -piperidin-4-yl} -piperazin-l-yl) -pyrimido- 

[5 , 4 -d] pyrimidine 

R £ value: 0.51 (silica gel, methylene chloride/methanol = 9:1) 
Mass spectrum (EI): m/z = 542, 544 [M] * 

(13) 4 - [ ( 3 -chloro-4-f luoro-phenyl) amino] - 6-(2-{l-[ (ethoxycar- 
bonyl) methyl] -piperidin-4-yl}ethylamino) -pyrimido [5, 4-d] - 
pyrimidine 

melting point: 128-130°C 

Mass spectrum (EI): m/z = 487, 489 [M] * 

(14) 4- [ ( 3 -chloro-4-f luoro-phenyl) amino] -6-{2-[4- (ethoxycarbo- 
nyl) -piperidin-l-yl] ethylamino} -pyrimido [5, 4-d] pyrimidine 
melting point: 137-139°C 

Mass spectrum (EI) : m/z = 473, 475 [M] * 

(15) 4 - [ (3-chloro-4-f luoro-phenyl) amino] -6- (4- {N- [2- (methoxy- 
carbonyl) ethyl] -N-methylamino} -piperidin-l-yl) -pyrimido- 

[5,4 -d] pyrimidine 

R f value: 0.15 (silica gel, petroleum ether/ethyl acetate/me- 
thanol =5:5:1) 

Mass spectrum (EI): m/z = 473, 475 [M] * 

(16) 4- [ (3-chloro-4-f luoro-phenyl) amino] - 6-(3-{4-[2- (methoxy- 
carbonyl) ethyl] -piperidin-l-yl} -pyrrolidin-l-yl) -pyrimido- 
[5,4 -d] pyrimidine 

melting point: 166-168°C 

Mass spectrum (EI): m/z = 513, 515 [Ml* 

(17) 4- [ (3-bromophenyl) amino] -6- ({l- [ {met hoxycar bony 1) methyl] - 
piperidin-4 -yl } amino) -pyrimido [5,4 -d] pyrimidine 

melting point: 144 °C 

Mass spectrum (ESI*): m/z = 472, 474 [M+H] * 
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(18) 4 - [ (3-bromophenyl) amino] (3-{N- ( (methoxycarboriyl) me- 
thyl] -N-methyl amino} propylamine) -pyrimido[5, 4-d] pyrimidine 

R f value: 0,35 (silica gel, cyclohexane /ethyl acetate/methanol 
= 5:4:1) 

Mass spectrum (ESI*) : m/z = 474, 476. [M+H] * 

(19) 4- [ (3-chloro-4-f luorophenyl) amino] -6- [4- ({N- [ (methoxycar- 
bonyl) methyl] -N-methylamino}methyl) -piperidin-l-yl] -pyrimido- 

{ 5 , 4 -d] pyrimidine 

R f value: 0.88 (silica gel, methylene chloride/methanol/con- 
centrated aqueous ammonia solution = 90:10:0.1) 
Mass spectrum (EI): m/z = 473, 475 [M]* 

(20) 4- [ (3 r chloro-4-f luorophenyl) amino] -6- (4-{ [2- (methoxycar- 
bonyl) -piperidin-l-yl] methyl} -piperidin-l-yl) -pyrimido [5, 4-d] - 
pyrimidine 

R f value: 0.73 (silica gel, petroleum ether/ethyl acetate/me- 
thanol = 10:10:1) 

Mass spectrum (ESI*): m/z = 514, 516 [M+H]* 

(21) 4 - [ (3-chloro-4-f liiorophenyl) amino] -6- (4- { [2- (methoxycar- 
bonyl) -pyrrolidin-l-yl] methyl} -piperidin-l-yl) -pyrimido- 

[5, 4-d] pyrimidine 
melting point: 151-154°C 

Mass spectrum (ESI*): m/z = 500, 502 [M+H]* 

(22) 4- [ (3-chloro-4-f luorophenyl) amino] - 6- [4- ( {4- [ (ethoxycar- 
bonyl) methyl] -piperazin-l-yl}methyl) -piperidin-l-yl] -pyrimido- 
[5, 4-d] pyrimidine 

melting point: 145-149°C 

Mass spectrum (ESI*) : m/z = 543, 545 [M+H] * 

(23) 4- [ (3-chlorophenyl) amino] -6- ( {l- [ ( me thoxycar bonyl) - 
methyl ] -piperidin-4 -yl } amino) -pyrimido [5 , 4-d] pyrimidine 
melting point: 129°C 

Mass spectrum (EI): m/z = 427, 429 [M] * 
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(24) 4- [ (3-methylphenyl) amino] -6- ({l- [ (methoxycarbonyl) me- 
thyl] -piperidin-4-yl} amino) -pyrimido [5, 4-d] pyrimidine 
melting point: 164°C 

Mass spectrum (EI): m/z = 407 [M] * 

(25) (R) -4- [ (1-phenylethyl) amino] -6- ( {l- [ (methoxycarbonyl) - 

methyl] -piperidin-4-yl}amino) -pyrimido[5,4-d] pyrimidine 
R f value: 0,39 (silica gel, ethyl acetate/methanol = 95:5) 
Mass spectrum (EI): m/z = 421 [M] * 

(26) 4- [ (4-amino-3, 5-dichlorophenyl) amino] -6- ({l- [ (methoxycar- 
bonyl) methyl] -piperidin-4-yl}amino) -pyrimido [5, 4 -d] pyrimidine 
melting point: 218°C 

Mass spectrum (EI): m/z = 476, 478, 480 [M] * 

(27) 4- [ (4-amino-3, 5-dibromophenyl) amino] -6- ({l- [ (methoxycar- 
bonyl) methyl] -piperidin-4-yl} amino) -pyrimido [5, 4- d] pyrimidine 
melting point: 167°C 

Mass spectrum (EI): m/z = 564, 566, 568 [M] * 

(28) 4- [(indol-5-yl)amino] -6- ({l- [ (methoxycarbonyl) methyl] - 
piperidin-4 -yl } amino) -pyrimido [5 , 4 -d] pyrimidine 

melting point: 167°C 

Mass spectrum (EI): m/z = 432 [M] * 

(29) 4- [ (3-chloro-4-fluoro-phenyl) amino] -6-{ [trans-4- (6,6-di- 
methyl-2-oxo-morpholin-4-yl) -cyclohex-l-yl] amino} -pyrimido- 
[5, 4-d] pyrimidine 

R { value: 0.66 (silica gel, ethyl acetate) 
Mass spectrum (ESI"): m/z = 498, 500 [M-H] " 

Example 3 

4- [ (3-chloro-4-fluoro-phenyl)amino] (2- {4- [ (ethoxycarbonyl) - 
methyl 1 -pippra7Tn>l -yl }pfhy1 amino) -pyrimido , 4 -HI pyri m i di Tie. 
2.08 ml of triethylamine and 0.61 ml of ethyl bromoacetate are 
added to 2,01 g of 4- f (3-chloro-4-f luoro-phenyl) amino] [2- 
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(piperazin-l-yl) ethylamino] -pyrimido [5, 4 -d] pyrimidine in 50 ml 
pyridine. The reaction mixture is stirred for two hours at 
ambient temperature. Then the reaction mixture is concentrated 
by evaporation, water is added and the mixture is extracted 
with methylene chloride. The combined organic phases are dried 
over magnesium sulphate and concentrated by evaporation. The 
yellow crude product is purified by chromatography on an alu- 
minium oxide column (activity III) with methylene 
chloride/ethanol (99:1). 
Yield: 1.97 g (81 % of theory) , 
melting point: 128-129°C 
Mass spectrum (ESI*): m/z = 489 [M+H] * 

The following compounds are obtained analogously to Example 3 : 

(1) 4- [ ( 3 -chloro-4-f luorophenyl) amino] -6- (4- {N- [ (ethoxycarbo- 
nyDmethyl] -N-methylamino} -piperidin-l-yl) -pyrimido [5, 4- d] - 
pyrimidine 

R c value: 0.63 (silica gel, methylene chloride/methanol/con- 
centrated aqueous ammonia solution =90:10:0.1) 
Mass spectrum (EI): m/z = 473, 475 [M] * 

(2) 4- [ ( 3 -chloro-4-f luorophenyl) amino] -6- [4- ( { [2- (methoxycar- 
bonyl) -ethyl] amino} methyl) -piperidin-l-yl] -pyrimido [5 , 4-d] - 
pyrimidine (The reaction is carried out with methyl 3-bromo- 
propionate) 

R t value: 0.57 (silica gel, methylene chloride/methanol /con- 
centrated aqueous ammonia solution = 90:10:0.1) 
Mass spectrum (EI): m/z = 473, 475 [M] * 

(3) 4- [ (3-chloro-4-f luorophenyl) amino] -6- [4- ( { [ ( met hoxyc a r bo- 
ny 1) methyl] amino} methyl) -piperidin-l-yl] -pyrimido [5, 4-d] pyri- 
midine 

R £ value: 0.66 (silica gel, methylene chloride/methanol /con- 
centrated aqueous ammonia solution = 90:10:0.1) 
Mass spectrum (EI): m/z = 459, 461 [M] * 
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(4) 4- [ (3-chloro-4-fluorophenyl)amino] -6- [ ( trans-4- {N,N-bis- 

[ (ethoxycarbonyl) methyl] amino} -cyclohex-l-yl) amino] -pyrimido- 

[5,4-d]pyrimidine (The reaction is carried out in acetonitrile 

with diisopropyl-ethylamine as the auxiliary base) 

melting point: 155-157°C 

Mass spectrum (EI): m/z = 559, 561 [M] * 

(5) 4- [ (3-chloro-4-fluorophenyl)amino] -6- [ ( trans-4- {N,N-bis- 

[ (methoxycarbonyl) methyl] amino} -cyclohex-l-yl) amino] -pyrimido- 
[5,4-d]pyrimidine (The reaction is carried out in acetonitrile 

with diisopropyl-ethylamine as the auxiliary base) 

melting point: 181-184°C 

Mass spectrum (ESI"): m/z = 532 , 534 [M+H] 4 

(6) 4- [ (3-chloro-4-f luorophenyl) amino] -6- [4- ({ [ (ethoxycarbo- 
nyl) methyl] amino} methyl) -piperidin-l-yl] -pyrimido [5, 4-d] pyri- 
midine (The reaction is carried out in acetonitrile with di- 
isopropyl-ethylamine as the auxiliary base) 

R f value: 0.75 (silica gel, methylene chloride/methanol/concen- 
trated aqueous ammonia solution = 90:10:1) 
Mass spectrum (EI): m/z = 473, 475 [M] * 

(7) 4- [ (3-chloro-4-f luorophenyl) amino] -6- [4- ( {N, N-bis [ (ethoxy- 
carbonyl) methyl] amino}methyl) -piperidin-l-yl] -pyrimido [5, 4-d] - 
pyrimidine (The reaction is carried out in acetonitrile with 
diisopropyl-ethylamine as the auxiliary base) 

R f value: 0.65 (silica gel, methylene chloride /methanol = 95:5) 
Mass spectrum (ESI*): m/z = 560, 562 [M+H]* 

(8) 4- [ (3 -chloro-4-f luorophenyl) amino] -6- [4- ( {N, N-bis [ (meth- 
oxycarbonyl) methyl] amino} methyl) -piperidin-l-yl] -pyrimido- 

[5, 4 -d] pyrimidine (The reaction is carried out in acetonitrile 
with diisopropyl-ethylamine as the auxiliary base) 
R f value: 0.81 (silica gel, methylene chloride /methanol/concen- 
trated aqueous ammonia solution « 90:10:0.1) 
Mass spectrum (ESI*) : m/z = 532, 534 [M+H]* 
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(9) 4- t (3-chloro-4-f luorophenyl) amino] -6- [3- ({N,N-bis [ (meth- 
oxycarbonyl) methyl] amino} methyl) -piperidin-l-yl] -pyrimido- 

[5, 4 -d] pyrimidine (The reaction is carried out in acetonitrile 
with diisopropyl-ethylamine as the auxiliary base) 
R f value: 0,83 (silica gel, methylene chloride/methanol/concen- 
trated aqueous ammonia solution = 90:10:0.1) 
Mass spectrum (ESI*) : m/z = 532, 534 [M+H] * 

(10) 4- [ (3 -chloro-4-f luorophenyl) amino] -6- [ (trans-4-{ [ (meth- 

oxycarbonyl) methyl] amino} -cyclohex-l-yl) amino] -pyrimido- 
[5, 4 -d] pyrimidine (The reaction is carried out in acetonitrile 
with diisopropyl-ethylamine as the auxiliary base) 
melting point: 141-143°C 
Mass spectrum (EI): m/z = 459, 461 [M] * 

(11) 4 - [ (3 -chloro-4-f luorophenyl) amino] -6- [N- ( trans-4- { [ (meth- 

oxycarbonyl) methyl] amino} -cyclohex-l-yl) -N-methylamino] -pyri- 
mido [5,4- d] pyrimidine (The reaction is carried out in aceto- 
nitrile with diisopropyl-ethylamine as the auxiliary base) 
melting point: 169 . 5-171 - 5°C 
Mass spectrum (ESI*): m/z = 474, 476 [M+H]* 

(12) 4- [ (3-chloro-4-f luorophenyl) amino] -6- [N- (trans-4- (N 1 ,N» - 
bis [ (methoxycarbonyl) methyl] amino} -cyclohex-l r yl) -N-methyl- 
amino] -pyrimido [5, 4 -d] pyrimidine (for method see Example 
3(11)) 

melting point: 162-164 °C 

Mass spectrum (ESI*): m/z = 546, 548 [M+H] * 

(13) 4- t ( 3 -chloro -4 -f luorophenyl) amino] - 6- [3- ( { [ (methoxycarbo- 
nyl) methyl] amino}methyl) -piperidin-l-yl] -pyrimido [5, 4 -d] - 
pyrimidine (The reaction is carried out in acetonitrile with 
diisopropyl-ethylamine as the auxiliary base) 

R f value: .0.76 (silica gel, methylene 

chloride/methanol/concentrated aqueous ammonia solution = 
90:10:0.1) 

Mass spectrum (ESI*): m/z « 460, 462 [M+H]* 
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(14) 4- [ (3-chloro-4-f luorophenyl) amino] -6- [N- (trans-4- {N 1 - 
[ (methoxycarbonyl) methyl] -N' -methylamino} -cyclohex-l-yl) - 
N-methylamino] -pyrimido [5, 4-d] pyrimidine (The reaction is 
carried out in acetonitrile with diisopropyl-ethylamine as the 
auxiliary base) 

melting point: 137-139. 5°C 

Mass spectrum (ESI 4 ): m/z = 488, 490 [M+H] * 

(15) 4- [ (3 -chloro -4- f luorophenyl) amino] -6- {4-methyl-4- [ (meth- 
oxycarbonyl) methyl] amino-piperidin-l-yl} -pyrimido [5 , 4-d] pyri- 
midine (The reaction is carried out in acetonitrile with di- 
isopropyl-ethylamine as the auxiliary base) 

R f value: 0.59 (silica gel, methylene chloride /methanol/concen- 
trated aqueous ammonia solution = 90:10:1) 
Mass spectrum (ESI*) : m/z = 460, 462 [M+H] * 

(16) 4- [ (3-bromophenyl) amino] -6- (1- [1, 1-bis (methoxycarbonyl) - 
methyl] -piperidin-4-yl} amino) -pyrimido [5, 4-d] pyrimidine (The 
reaction is carried out with dimethyl bromomalonate in aceto- 
nitrile in the presence of diisopropyl-ethylamine as the 
auxiliary base) 

melting point: 158-160°C 

Mass spectrum (ESI*): m/z = 530, 532 [M+H] * 

(17) 4- [ (3-bromophenyl) amino] -6- ({l- [ (methoxycarbonyl) methyl] - 
piperidin-3-yl} amino) -pyrimido [5, 4-d] pyrimidine (The reaction 
is carried out in acetonitrile with diisopropyl-ethylamine as 
the auxiliary base) 

melting point: 113°C 

Mass spectrum (ESI*): m/z = 472, 474 [M+H] * 

(18) 4- [ (3-chloro-4-f luorophenyl) amino] -6- (1- [1, 1-bis (methoxy- 
carbonyl) methyl] -piperidin-4-yl} amino) -pyrimido [5, 4-d] pyrimi- 
dine (The reaction is carried out with dimethyl bromomalonate 
in acetonitrile in the presence of diisopropyl-ethylamine as 
the auxiliary base) 
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melting point: 192-193°C 

Mass spectrum (ESI*): m/z = 504, 506 [M+H] * 

(19) 4- [(3-chloro-4-fluoro-phenyl)amino] - G- ( {l- [ (methoxycar- 
bonyl) methyl] -piperidin-3-yl}amino) -pyrimido [5, 4-d]pyrimidine 

(The reaction is carried out in acetonitrile in the presence 
of diisopropylethylamine) 

R f : 0.4 9 (silica gel, ethyl acetate/methanol = 9:1) 
Mass spectrum (ESI + ) : m/z - 446, 448 [M+H]* 

(20) 4- [ (3-chloro-4-f luoro-phenyl) amino] -6- ({l- [ (phenyloxycar- 
bonyl) methyl] -piperidin-3-yl}amino) -pyrimido [S, 4 -d] pyrimidine 

(The react ion is carried out with phenyl bromoacetate in 
acetonitrile in the presence of diisopropylethylamine) 
Melting point: 166°C 

Mass spectrum (ESI*) : ra/z = 508, 510 [M+H]* 

(21) 4- [ (3-chloro-4-f luoro-phenyl) amino] -6- ({l- [ (benzyloxycar- 
bonyl) methyl] -piperidin-3-yl}amino) -pyrimido [5, 4-d] pyrimidine 
(The reaction is carried out with benzyl bromoacetate in 
acetonitrile in the presence of diisopropylethylamine.) 
Melting point: 145°C 

Mass spectrum (ESI"): m/z = 520, 522 [M-H] " 

(22) 4- [ (3-chloro-4-fluoro-phenyl)amino] -6- ({l- [ (indan-5-yl- 
oxycarbonyl) methyl] -piperidin-3-yl} amino) -pyrimido [5, 4- d]py- 
rimidine 

(The reaction is carried out with indan-5-yl bromoacetate in 
acetonitrile in the presence of diisopropylethylamine.) 
Melting point: 133°C 

Mass spectrum (EI): m/z = 547, 549 [M] * 

(23) 4- [ (3 -chloro-4-f luoro-phenyl) amino] -6- ({l- [ (tert. butyl - 
oxycarbonyl) methyl] -piperidin-3-yl} amino) -pyrimido [5,4 -d]py- 
rimidine 

(The reaction is carried out with tert. butyl bromoacetate in 
acetonitrile in the presence of diisopropylethylamine.) 
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Melting point: 146 °C 

Mass spectrum (ESI*): m/z = 488, 490 [M+H] * 
Example 4 

4- [ (3-chloro-4-f luoro-phenyl) amino] -6-(2-{4-I (diethoxyphospho- 
ryl) methyl] -piperazin-l-yl}ethylamino) -pyrimido[5,4-d]pyri- 

midine ! 

A suspension of 500 mg of 4- [ (3-chloro-4-f luoro-phenyl) amino] - 
6- [2- (piperazin-l-yl) ethylamino] -pyrimido[5,4-d]pyrimidine in 
15 ml dioxane is heated to 95-100°C with stirring until the 
solid is substantially dissolved. Then first of all 100 fil of 
37% formaldehyde solution and 190 fil of diethylphosphite are 
added with heating. The reaction mixture is stirred for about 
4 hours at 100°C. For working up the reaction mixture is 
•concentrated by evaporation, the residue is stirred with a 
little ice-cold water and extracted with methylene chloride. 
The combined organic phases are dried over sodium sulphate and 
concentrated by evaporation. The brownish-yellow crude product 
is purified by chromatography on an aluminium oxide column 
(activity III) with methylene chloride/methanol (98.5:1.5). 
Yield: 250 mg (36 % of theory), 

R f value: 0.70 (silica gel, methylene chloride/methanol/concen- 
trated aqueous ammonia solution = 9:1:0.01) 
Mass spectrum (ESI*): m/z = 551, 553 [M-H]~ 

The following compounds are obtained analogously to Example 4 : 

(1) 4- [ (3-bromophenyl) amino] -6 - ( {l- [ ( die t hoxyphosphory 1 ) me- 
thyl] -piperidin-4-yl} amino) -pyrimido [5, 4-d] pyrimidine 

R f value: 0.36 (silica gel, methylene chloride/methanol/concen- 
trated aqueous ammonia solution - 90:10:0.5) 
Mass spectrum (EI): m/z = 549, 551 {M] * 

(2) 4- [ (3-bromophenyl) amino] -6- [ (1- { [ (ethoxy) (methyl) phospho- 
ryl] methyl } -piperidin-4 -yl) amino] -pyrimido [5 , 4 -d] pyrimidine 
(reaction with diethoxymethylphosphine in tetrahydrof uran) 
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R f value: 0.25 (silica gel, methylene chloride /methanol /concen- 
trated aqueous ammonia solution = 90:10:1) 
Mass spectrum (EI): m/z = 519, 521 [M] * 

Example 5 

4- [ (3-chloro-4-f luorophenyl) amino] -6- [4-amino-4- (methoxycarbo- 

nyl ) -pip^r-Min-i -yl 1 -nvrimido f5 , 4-dl nvrimidine 

A suspension of 720 mg 4- [ (3 -chloro-4-f luorophenyl) amino] - 
6- {4- [ ( tert-butyloxycarbonyl) amino] -4- (methoxycarbonyl) - 
piperidin-l-yl}-pyrimido[5,4-d]pyrimidine in 10 ml methylene 
chloride is mixed with 2 ml trif luoroacetic acid with stir- 
ring. The solution formed with the release of gas is left to 
stand overnight and then evaporated to dryness. The residue is . 
taken up in methylene chloride, washed with dilute potassium 
carbonate solution and water and dried over magnesium sul- 
phate. The solvent is distilled off and the yellow resin 
remaining is stirred with a little methanol. The yellow 
precipitate is suction filtered, washed with a little cold 
methanol and dried in the desiccator. 
Yield: 565 mg (97 % of theory), 
melting point: 182-184°C 

Mass spectrum (ESI*) : m/z = 432, 434 {M+H] * 
Example 6 

4- [ (3 -chloro-4-f luorophenyl) amino] -6- [4- ({N,N-bis [2- (methoxy- 
carbonyl) ethyl] amino}methyl) -piperidin-l-yl] -pyrimido [5 , 4-d] - 

pyrimidine 

0.73 ml methyl acrylate are added to 1.00 g of 4- [ (3-chloro-4- 
f luorophenyl) amino] -6- (4-aminomethyl-piperidin-l-yl) -pyrimido- 
[5, 4-d] pyrimidine in 25 ml methanol. The reaction mixture is 
refluxed for four hours, then another 0.35 ml of methyl acry- 
late are added. After another five hours under reflux, the 
reaction is almost complete and the mixture is concentrated by 
evaporation. The orange -yellow crude product is purified by 
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chromatography on a silica gel column with petroleum ' 
ether/ethyl acetate/methanol (1:1:0.1) as eluant. 
Yield: 1.02 g (71 % of theory), 
melting point: 113-118°C 

Mass spectrum (ESI*): m/z = 560, 562 [M+H] * 

The following compounds are obtained analogously to Example 6: 

(1) 4- [ (3-chloro-4-fluorophenyl) amino] -6- [3- ( {N,N-bis [2- (meth- 
oxycarbonyl) ethyl] amino} methyl) -piperidin-l-yl] -pyrimido- 

[5 , 4 -d] pyrimidine 

R £ value: 0.90 (silica gel, methylene chloride/methanol/concen- 
trated aqueous ammonia solution =90:10:0.1) 
Mass spectrum (ESI*): m/z = 560, 562 [M+H]* 

(2) 4- [ ( 3 -chloro -4 -f luorophenyl) amino] -6- [3- ( { [2- (methoxycar- 
bonyl) ethyl] amino} methyl) -piperidin-l-yl] -pyrimido [5 , 4-d] - 
pyrimidine (Only 1.5 equivalents of methyl acrylate are used)i 
R f value: 0.60 (silica gel, methylene chloride/methanol/concen- 
trated aqueous ammonia solution = 90:10:0.1) 

Mass spectrum (ESI*): m/z = 474, 476 [M+H]* 

(3) 4 - [ (3-chloro-4-f luorophenyl) amino] - 6- {4 -methyl -4- [2- (meth- 
oxycarbonyl) ethyl] amino-piperidin-l-yl} -pyrimido (5, 4-d] pyrimi- 
dine (Only 1.4 equivalents of methyl acrylate are used) 
melting point: 134-135°C 

Mass spectrum (ESI*): m/z = 474, 476 [M+H]* 

(4) 4 - [ (3-bromophenyl) amino] -6- ( {l- [1 , 2 -bis (methoxycarbonyl) - 
ethyl] -piperidin-4-yl} amino) -pyrimido [5, 4-d] pyrimidine (The 
reaction is carried out with dimethyl maleate in dioxane) 
melting point: 193°C 

Mass spectrum (ESI"): m/z = 542, 544 [M-H] * 

(5) 4- [ (3-bromophenyl) amino] -6- [ (1- {l- [ (ethoxycarbonyl) - 
methyl] -2- (ethoxycarbonyl) -ethyl} -piperidin-4-yl) amino] - 
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pyrimido- [5,4-d]pyrimidine (The reaction is carried but with 
diethyl glutaconate in dioxane) 
melting point: 132°C 

Mass spectrum (ESI*): m/z = 586, 588 [M+H] * 

(6) 4- [ (3 -chloro-4-f luoro-phenyl) amino] -6- [ ( trans-4-{ [2- (meth- 
oxycarbonyl) -ethyl] amino} -cyclohex-l-yl) amino] -pyrimido- 
[5,4-d]pyrimidine 

(The reaction is carried out with 1.3 equivalents of methyl 
acrylate) 

Melting point: 142-144°C 

Mass spectrum (EI): m/z = 473, 475 [M] * 

(7) 4- [ (3-chloro-4-fluoro-phenyl)amino] -6- [(trans-4-{ [2- (ben- 

zyloxycarbonyl ) -ethyl] amino} -cyclohex-l-yl) amino] -pyrimido- 
[ 5 , 4 - d] pyr imidine 

(The reaction is carried out with 1.3 equivalents of benzyl 
acrylate in acetonitrile) 
Melting point: 182-184°C 

Mass spectrum (ESI*): m/z = 550, 552 [M+H] * 

(8) 4- [ (3 -chloro-4-f luoro-phenyl) amino] -6- ( {l- [2- (methoxycar- 
bonyl) -ethyl] -piperidin-3-yl}amino) -pyrimido [5, 4 -d] pyrimidine 
(The reaction is carried out with 1.1 equivalents of methyl 
acrylate) 

Melting point: 132°C 

Mass spectrum (ESI 4 ) : m/z = 460, 462 [M+H] * 

(9) 4-.[ (3-chloro-4-f luoro-phenyl) amino] -6- ( {l- [2- (tert .butyl - 
oxycarbonyl ) -ethyl] -piper idin- 3 -yl } amino) -pyrimido [5 , 4 -d] pyri- 
midine 

(The reaction is carried out with 1.03 equivalents of tert. bu- 
tyl acrylate in acetonitrile.) 

R f : 0.52 (silica gel, ethyl acetate/methanol = 9:1) 
Mass spectrum (ESI'): m/z = 502, 504 [M+H]* 
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(10) 4- t (3-chloro-4-f luoro-phenyl) amino] ({l- [2- (phenyl - 
oxycarbonyl) -ethyl] -piperidin-3-yl}amino) -pyrimido [5, 4-d] pyri- 
midine 

(The reaction is carried out with 1.04 equivalents of phenyl 
acrylate in acetonitrile). 
Melting point: 130°C 

Mass spectrum (ESI'): m/z = 522, 524 [M+H] * 

(11) 4- [ (3-chloro-4-f luoro-phenyl) amino] -6- ( {l- [2- (benzyloxy- 
carbonyl) -ethyl] -piperidin-3-yl}amino) -pyrimido [5, 4-d] pyrimi- 
dine 

(The reaction is carried out with 1.0 equivalents. of benzyl 
acrylate) 

Melting point: 104°C 

Mass spectrum (ESI'): m/z = 536, 538 [M+H]' 

(12) 4- [ (3-chloro-4-f luoro-phenyl) amino] -6- [ ( trans-4- { [2- (phe- 

nyloxycarbonyl) -ethyl] amino} -cyclohex-l-yl) amino] -pyrimido - 
[5 , 4-d] pyrimidine 

(The reaction is carried out with 1.0 equivalents of phenyl 
acrylate in acetonitrile) 

R £ : 0.20 (silica gel, methylene chloride/methanol =9:1) 
Mass spectrum (ESI'): m/z = 536, 538 [M+H]' 

(13) 4- [ (3 -chloro-4-f luoro-phenyl) amino] -6- [ (trans-4- { [2- (in- 
dan-5-yloxycarbonyl) -ethyl] amino} -cyclohex-l-yl) amino] -pyri- 
mido [5 , 4 -d] pyrimidine 

(The reaction is carried out with 1.09 equivalents of indan- 
5-yl acrylate in acetonitrile. Indan-5-yl acrylate is obtained 
by reaction of indan-5-ol with acryloyl chloride in the pre- 
sence of triethylamine. ) 

R £ : 0.23 (silica gel, methylene chloride/methanol = 9:1) 
Mass spectrum (ESI*) : m/z = 576, 578 [M+H]' 

(14) 4- t (3 -chloro-4-f luoro-phenyl) amino] -6- ( {l- [2- (indan-5-yl- 
oxycarbonyl) -ethyl] -piperidin-3-yl}amino) -pyrimido [5 , 4-d] py- 
rimidine 
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(The reaction is carried out with 1.08 equivalents of indan- 
5-yl acrylate in acetonitrile) 

R f : 0,50 (silica gel, methylene chloride/methanol = 9:1) 
Mass spectrum (ESI"): m/z = 560, 562 [M-H] " 

(15) 4- t (3-chloro-4-f luoro-phenyl) amino] -6- ( {l- [2- (diethoxy- 
phosphoryl) -ethyl] -piperidin-3-yl}amino) -pyrimido [5, 4-d] py- 
rimidine 

(The reaction is carried out with 1.04 equivalents of vinyl - 
phosphonic acid diethyl ester in acetonitrile) 
R t : 0.46 (silica gel, ethyl acetate/methanol/concentrated 
aqueous ammonia = 90:10:2) 

Mass spectrum (ESI*): m/z = 538, 540 [M+H] * 
Example 7 

4- [ (3-chloro-4-f luorophenyl) amino] -6-{ [ trans-4- (2-oxo-mor- 
T)ho1 in-4-yl ) -cyclohex-1 -yl 1 ami no} -pyHm-i rin f S r 4 -ril py-H mi rH 
0.61 ml of diisopropyl-ethylamine and 0.39 ml of ethyl 
bromoacetate are added to 970 mg of 4- [ (3-chloro-4-f luoro- 
phenyl) amino] -6- ( { trans-4- [ (2-hydroxyethyl) amino] -cyclohex-1- 

yl } amino) -pyrimido [5,4 -d] pyrimidine in 5 ml dimethyl formamide 
at ambient temperature. The suspension is briefly heated to 
50 °C in a water bath until a clear solution is formed. Then 
the reaction mixture is stirred for a further three hours at 
ambient temperature. For working up the mixture is combined 
with ice-cold water. The phases are separated and the aqueous 
phase is extracted with ethyl acetate. The combined organic 
phases are washed with water and saturated sodium chloride 
solution, dried over magnesium sulphate and concentrated by 
evaporation. The crude product is purified by chromatography 
on a silica gel column with methylene chloride/methanol 
(98.5:1.5 to 97:3) as eluant . Product is obtained exclusively 
as a yellow crystalline solid. 
Yield: 466 mg (44 % of theory), 
melting point: 213-223°C 

Mass spectrum (EST): m/z = 472, 474 [M+H] 4 
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The following compounds are obtained analogously to Example 7: 

(1) 4- t (3-chloro-4-fluorophenyl)amino] -6- {4- [ (2-oxo-morpholin- 
4 -yl ) methyl ] -piperidin- 1-yl } -pyritriido [5 , 4 -d] pyrimidine (The 
reaction is carried out in acetonitrile as solvent, producing 
predominantly non-cyclised product which is cyclised to form 
the lactone by heating with a little p-toluenesulphonic acid 
in toluene) 

melting point: 202-204°C 

Mass spectrum (ESI*): m/z = 472, 474 [M+H] 4 
Example B 

4- [ (3 -chloro-4-f luorophenyl) amino] -6- [ ( trans-4- { [ (2- {N- [ (meth- 

oxycarbonyl) methyl] -N-methylamino} -ethyl) sulphonyl] amino} - 

nyni ohpy-i -yl ) ami nol -pyri mi do f 5 . 4 -dl nvrimi til ne 

0.21 ml Diisopropyl-ethylamine and 176 mg of sarcosine 
methylester hydrochloride are added to 195 mg of 4- [ (3 -chloro- 
4-f luorophenyl) amino] -6- ( { trans-4- [ (vinylsulphonyl) amino] - 
cyclohex- 1-yl} amino) -pyrimido [5, 4-d] pyrimidine in 10 ml 
methanol at ambient temperature. The reaction mixture is 
refluxed for about 25 hours. After the reaction has ended the 
mixture is concentrated by evaporation. Since the product is 
obviously partly in the form of the free acid the residue is 
again dissolved in methanol, cooled under a nitrogen atmos- 
phere in a bath of acetone/dry ice and combined with 0.2 ml of 
thionyl chloride. After heating to ambient temperature the 
solvent is distilled off in vacuo, the residue is dissolved in 
methylene chloride/methanol , washed with dilute sodium car- 
bonate solution, dried over magnesium sulphate and concentra- 
ted by evaporation. The brownish crude product is purified by 
chromatography on a silica gel column with methylene chlo- 
ride/methanol (98:2). 
Yield: 51 mg (22 % of theory), 
melting point: 171-174°C 

Mass spectrum (ESD : m/z = 581, 583 [M+H]* 
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The following compounds are obtained analogously to Example 8: 

(1) 4- t (3-chloro-4-f luorophenyl) amino] -6- { [ trans-4- ( { [2- (2- 

oxo-morpholin-4-yl) -ethyl] sulphonyl) amino) -cyclohex-l-yl] - 
amino} -pyrimido [5, 4-d] pyrimidine (By reaction with ethyl (2- 
hydroxy- ethyl amino) -acetate hydrochloride in ethanol with no 
subsequent re-esterif ication as described in Example 8) 
R £ value: 0.39 (silica gel, methylene chloride/methanol = 95:5) 
Mass spectrum (EI): m/z = 578, 580 [M] * 

(2) 4 - [ (3-chloro-4-fluoro-phenyl)amino] -6- [ (trails- 4- { [ (2- 

{ [ (methoxycarbonyl) methyl] amino} - ethyl) sulfonyl] amino} -cyclo- 
hex-l-yl) amino] -pyrimido [5 , 4-d] pyrimidine 
Melting point: 178-182°C 

Mass spectrum (ESI*): m/z = 567, 569 [M+H]* 

The following compounds may also be obtained analogously to 
the preceding Examples and other methods known from the 
literature: 

(1) 4- [ (3-methylphenyl) amino] -6- ( {l- [ (methoxycarbonyl) me- 
thyl] -piperidin-4-yl} amino) -pyrimido [5 , 4 -dj pyrimidine 

(2) 4- [ (3-chlorophenyl) amino] -6- ({l- [ (methoxycarbonyl) me- 
thyl] -piperidin-4-yl}amino) -pyrimido [5, 4-d] pyrimidine 

(3) 4- [ (3-ethynylphenyl) amino] -6- ( {l- [ (methoxycarbonyl) me- 
thyl] -piperidin-4-yl} amino) -pyrimido [5, 4-d] pyrimidine 

(4) 4- [ (3-trif luoromethylphenyl) amino] -6- ({l- [ (methoxycarbo- 
nyDmethyl] -piperidin-4-yl} amino) -pyrimido [5 , 4 -d] pyrimidine 

(5) 4- [ (3-bromophenyl)amino] -6- ({l- [ (methoxycarbonyl) methyl] - 
piperidin-4-yl}amino) -pyrimido [5, 4-d] pyrimidine 
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(6) 4- [ (4-amino-3, 5 -dibromo- phenyl) amino] -6- ({l- [ (methoxycar- 
bonyl) methyl] -piperidin-4 -yl} amino) -pyrimido [5, 4-d] pyrimidine 

(7) 4- [ (4-amino-3, 5-dichlor-phenyl) amino] -6- ({l- [ (methoxycar- 
bonyl) methyl] -piperidin-4 -yl} amino) -pyrimido [5 , 4-d] pyrimidine 

(8) 4- [ (indol-5-yl)amino] -6- ({l- I (methoxycarbonyl)methyl] - 
piperidin-4 -yl} amino) -pyrimido [5, 4-d] pyrimidine 

(9) 4- [ (3-bromophenyl) amino] -6- (N-{l- [ (methoxycarbonyl) me- 
thyl] -piperidin-4 -yl } -N-methyl amino) -pyrimido [5,4 -d] pyrimidine 

(10) 4- [ (3-bromophenyl) amino] -6- ({l- [ (methoxycarbonyl) ethyl] - 
piperidin-4 -yl } amino) -pyrimido [5,4 -d] pyrimidine 

(11) 4- [ (3-chlorophenyl) amino] -6- ({l- [ (methoxycarbonyl) ethyl] - 
piperidin-4 -yl} amino) -pyrimido [5, 4-d] pyrimidine 

(12) 4- [ (3-chloro-4-f luoro-phenyl) amino] -6- ( {l- [ (methoxycarbo- 
nyl) ethyl] -piperidin-4 -yl} amino) -pyrimido [5 , 4 -d] pyrimidine 

(13) 4- [ (3-methylphenyl) amino] -6- ({l- [ (methoxycarbonyl) ethyl] - 
piperidin-4 -yl} amino) -pyrimido [5, 4-d] pyrimidine 

(14) 4- [ (3-ethynylphenyl) amino] -6- ({l- [ (methoxycarbonyl) - 
ethyl] -piperidin-4 -yl} amino) -pyrimido [5, 4-d] pyrimidine 

(15) 4- [ (3-chlorophenyl) amino] -6- ({l- [1, 2-bis (methoxycarbo- 
nyl) -ethyl] -piperidin-4 -yl} amino) -pyrimido [5, 4-d] pyrimidine 

(16) 4 - [ ( 3 - chlorophenyl ) amino] - 6 - [ ( 1 - { 1 - [ (methoxycarbonyl ) me - 
thyl] -2- (methoxycarbonyl) -ethyl} -piperidin-4 -yl) amino] -pyrimi- 
do [5, 4-d] pyrimidine 

(17) 4- [ (3-chlorophenyl) amino] -6-[(l-{l-[ (ethoxycarbonyl) me- 
thyl] -2- (ethoxycarbonyl) -ethyl} -piperidin-4 -yl) amino] -pyrimi- 
do [5, 4-d] pyrimidine 
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(18) 4- [ (3-chlorophenyl) amino] -6- ({l- [1, 2 -bis (ethoxycarbonyl) - 
ethyl] -piperidin-4 -yl} amino) -pyrimido [5,4-d] pyrimidine 

(19) 4- [.(3-chlorophenyl) amino] -6- ( {l- [ (diethoxyphosphoryl) me- 
thyl] -piperidin-4 -yl} amino) -pyrimido [5 , 4-d] pyrimidine 

(20) 4- [ (3-chlorophenyl) amino] -6- ( {l- [ (dimethoxyphosphoryl) - 
methyl] -piperidin-4 -yl } amino) -pyrimido [5, 4-d] pyrimidine 

(21) 4- [ (3-chlorophenyl) amino] -6- [ (1- { [ (methoxy) (methyl) phos- 
phoryl] methyl} -piperidin-4 -yl) amino] -pyrimido [5, 4-d] pyrimidine 

(22) 4- [ (3-chlorophenyl) amino] -6- [ (l-{ [ (ethoxy) (methyl) phos- 
phoryl] methyl) -piperidin-4 -yl) amino] -pyrimido [5, 4-d] pyrimidine 

(23) 4- [ (3-chlorophenyl) amino] -6- ({l- [ (hexyloxycarbonyl) me- 
thyl] -piperidin-4-yl}amino) -pyrimido [5, 4-d] pyrimidine 

(24) 4- t (3-chlorophenyl) amino] -6- (2- {N- [ (methoxycarbonyl) me- 
thyl] -N-methylamino}ethylamino) -pyrimido [5 , 4 -d] pyrimidine 

(25) 4- [ (3-chlorophenyl) amino] -6- (3- {N- [ (methoxycarbonyl) me- 
thyl] -N-methylamino}propylamino) -pyrimido [5, 4-d] pyrimidine 

(26) 4- [ (3-chlorophenyl) amino] -6- (4-{N- [ (methoxycarbonyl) me- 
thyl] -N- me thyl amino } butyl amino ) -pyrimido [5, 4-d] pyrimidine 

(27) 4- [ (3-chlorophenyl) amino] -6- (3-{N,N-bis [ (methoxycar- 
bonyl) methyl] amino} propylamino) -pyrimido [5 , 4 -d) pyrimidine 

(28) 4- [ (3-chlorophenyl) amino] -6- ( {l- [ (methoxycarbonyl) - 
methyl] -piperidin-3 -yl } amino) -pyrimido [5,4 -d] pyrimidine 

(29) 4- [ (3-bromophenyl) amino] -6- ( {l- [ (methoxycarbonyl) methyl] - 
piperidin-3-yl}amino) -pyrimido [5, 4-d] pyrimidine 



WO 00/55162 



- 90 - 



PCT/EPOO/02229 



(30) 4- [ (3-methylphenyl)amino] -6- ({l- [ (methoxycarbonyl) me- 
thyl] -piperidin-3-yl } amino) -pyrimido [5 , 4-d] pyrimidine 

(31) 4- [ (3-ethynylphenyl) amino] -6 - ({l- [ (methoxycarbonyl) me- 
thyl] -piperidin-3-yl} amino) -pyrimido [5, 4-d] pyrimidine 

(32) 4- [ (3-chlorophenyl) amino] -6 - ({l- [ (methoxycarbonyl) - 
methyl] -azepan-4-yl} amino) -pyrimido [5, 4-d] pyrimidine 

(33) 4- [ (3-bromophenyl) amino] -6- ({l- [ (methoxycarbonyl) methyl] - 
azepan-4-yl}amino) -pyrimido [5 , 4-d] pyrimidine 

(34) 4 - [ (3-methylphenyl)amino] -6- ( {l- [ (methoxycarbonyl) me- 
thyl] -azepan-4-yl}amino) -pyrimido [5 , 4-d] pyrimidine 

(35) 4- [ (3-ethynylphenyl) amino] - 6- ({l- [ (methoxycarbonyl) me- 
thyl] -azepan-4-yl} amino) -pyrimido [5, 4-d] pyrimidine 

(36) 4- [ (3-chlorophenyl) amino] -6- (4-{N- [ (ethoxycarbonyl) me- 
thyl] -N-methylamino} -piperidin-l-yl) -pyrimido [5, 4-d] pyrimidine 

(37) 4- [ (3-chlorophenyl) amino] -6- (4-{N- [ (methoxycarbonyl) me- 
thyl] -N-methylamino} -piperidin-l-yl) -pyrimido [5, 4-d] pyrimidine 

(38) 4 - [ (3-chlorophenyl) amino] -6- (4- [ (methoxycarbonyl) methyl] - 
amino-piperidin-l-yl) -pyrimido [5, 4-d] pyrimidine 

(39) 4- [ (3-chlorophenyl) amino] -6- (4-{N,N-bis [ (methoxycarbo- 
nyl) methyl] amino} -piperidin-l-yl) -pyrimido [5, 4-d] pyrimidine 

(40) 4- [ (3-chlorophenyl) amino] -6- (4-{N- [ (dimethoxyphosphoryl) - 
methyl] -N-methylamino} -piperidin-l-yl) -pyrimido [5 , 4 -d] pyrimi- 
dine 

(41) 4- [(3-chlorophenyl)amino]-6-[4-(N-.{ [ (ethoxy) (methyl) phos- 
phoryl] methyl} -N-methylamino) -piperidin-l-yl] -pyrimido [5, 4-d] - 
pyrimidine 
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(42) 4- [ (3-chlorophenyl) amino] -6- [4- ({N- [ (methoxycarbonyl) me- 
thyl] -N-methylamino} methyl) -piperidin-l-yl] -pyrimido [5, 4-d] - 
pyrimidine 

(43) 4 - [ (3-bromophenyl) amino] -6- [4- ({N- [ (methoxycarbonyl) me- 
thyl] -N-methylamino} methyl) -piperidin-l-yl] -pyrimido [5 , 4 -d] - 
pyrimidine 

(44) 4 - [ (3-methylphenyl)amino] -6- [4- ( {N- [ (methoxycarbonyl) me- 
thyl] -N-methylamino} methyl) -piperidin-l-yl] -pyrimido [5, 4-d] - 
pyrimidine 

(45) 4- [ (3-ethynylphenyl) amino] -6- [4- ({N- [ (methoxycarbonyl) me- 
thyl] -N-methylamino} methyl) -piperidin-l-yl] -pyrimido [5, 4-d] - 
pyrimidine 

(46) 4- [ (3-chlorophenyl) amino] -6- [4- ({N- [ (ethoxycarbonyl) me- 
thyl] -N-methylamino} methyl) -piperidin-l-yl] -pyrimido [5, 4-d] - 
pyrimidine 

(47) 4- [ (3-chlorophenyl) amino] -6- [4- ({ [ (ethoxycarbonyl) - 
methyl] aminojmethyl) -piperidin-l-yl] -pyrimido [5, 4-d] pyrimidine 

(48) 4- [ (3-chloropheriyl) amino] -6- [4- ( {N,N-bis [ (ethoxycarbo- 
nyl) methyl] amino} methyl) -piperidin-l-yl] -pyrimido {5 , 4-d] - 
pyrimidine 

(49) 4- [ (3-chlorophenyl) amino] -6- [4- ({N- [ (dimethoxyphospho- 
ryl) methyl] -N-methylamino} methyl) -piperidin-l-yl] -pyrimido- 
[5 , 4 -d] pyrimidine 

(50) 4- [ (3-chlorophenyl) amino] -6- [4- ({N- [ (diethoxyphosphoryl) - 
methyl] -N-methylamino} methyl) -piperidin-l-yl] -pyrimido [5, 4-d] - 
pyrimidine 
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(51) 4- t (3-chlorophenyl)amino] -6- [4- (N-{ [ (ethoxy) (methyl) phos- 
phoryl] methyl } -N-methylamino) methyl] -piperidin-l-yl] -pyrimi - 
do [5 , 4 -d] pyrimidine 

(52) 4- [ (3-chlorophenyl) amino] -6- (2- {l- [ (methoxycarbonyl) me- 
thyl] -piperidin-4-yl} ethylamino) -pyrimi do [5, 4 -d] pyrimidine 

(53) 4- [ (3-bromophenyl) amino] -6- (2-{l- [ (methoxycarbonyl) me- 
thyl] -piperidin-4-yl} ethylamino) -pyrimi do [5 , 4-d] pyrimidine 

(54) 4- [ (3-methylphenyl)amino] -6- (2-{l- [ (methoxycarbonyl) me- 
thyl] -piperidin-4-yl}ethylamino) -pyrimido [5 , 4-d] pyrimidine 

(55) 4- [ (3-ethynylphenyl)amino] -6- (2- {l- [ (methoxycarbonyl) me- 
thyl] -piperidin-4-yl} ethylamino) -pyrimido [5 , 4-d] pyrimidine 

(56) 4- [ (3-chlorophenyl)amino] -6- (2-{4- [ (methoxycarbonyl) me- 
thyl] -piperazin-l-yl}ethylamino) -pyrimido [5, 4-d] pyrimidine 

(57) 4- [ (3-bromophenyl) amino] -6- (2- (4- [ (methoxycarbonyl) me- 
thyl] -piperazin-l-yljethylamino) -pyrimido [5, 4-d] pyrimidine 

(58) 4- [ (3-ethynylphenyl) amino] -6- (2- {4- [ (methoxycarbonyl) me- 
thyl] -piperazin-l-yl}ethylamino) -pyrimido [5 , 4 -d] pyrimidine 

(59) 4- [ (3-methylphenyl)amino] -6- (2- {4- [ (methoxycarbonyl) me- 
thyl] -piperazin- 1 -yl } ethylamino) -pyrimido [5 , 4 -d] pyrimidine 

(60) 4- [ (3-chlorophenyl) amino] -6- (2- {4- [ (dimethoxyphosphoryl) - 
methyl] -piperazin-l-yl } ethylamino) -pyrimido [5, 4-d] pyrimidine 

(61) 4- [ (3-chlorophenyl)amino] -6- (2-{l- [ (dimethoxyphosphoryl) - 
methyl] -piperidin-4-yl } ethylamino) -pyrimido [5, 4-d] pyrimidine 

(62) 4-[(3-chlorophenyl)amino]-6-[2-(4-{[(ethoxy) (methyl) phos- 
phoryl] methyl} -piperazin-l-yl) ethylamino] -pyrimido [5 , 4-d] - 
pyrimidine 
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(63) 4- [ (3-chlorophenyl)amino] -6- [2- (l-{ [(ethoxy) (methyl)phos- 
phoryl] methyl} -piper idin- 4 -yl) ethylamino] -pyrimido [5, 4-d] - 
pyrimidine 

(64) 4 - [ (3-chlorophenyl) amino] -6- (3- (l - [ (methoxycarbonyl) me- 
thyl] -piperidin-4-yl}propylamino) -pyrimido [5, 4-d] pyrimidine 

(65) 4 - [ (3-chlorophenyl) amino] -6- (3-{4- [ (methoxycarbonyl) me- 
thyl] -piperazin-l-yl}propylamino) -pyrimido [5, 4-d] pyrimidine 

(66) 4 - [ (3-bromophenyl) amino] - 6- (3 - {4 - [ (methoxycarbonyl) me- 
thyl] - piperaz in- 1-yl} propyl amino) -pyrimido [5, 4-d] pyrimidine 

(67) 4- [ (3-methylphenyl) amino] -6- (3- {4- [ (methoxycarbonyl) me- 
thyl] -piperaz in- 1-yl} propyl amino) -pyrimido [5 , 4-d] pyrimidine 

(68) 4- [ (3-ethynylphenyl) amino] -6- (3- {4 - [ (methoxycarbonyl) me- 
thyl] -piperazin-l-yl}propylamino) -pyrimido [5, 4-d] pyrimidine 

(69) 4- t ( 3 -chloro-4-f luoro- phenyl) amino] -6- (3- {4- [ (methoxycar- 
bonyl) methyl] -piperazin-l-yl}propylamino) -pyrimido [5 , 4-d] - 
pyrimidine 

(70) 4- [ (3-chlorophenyl) amino] -6-({l- [ (ethoxycarbonyl) methyl] - 
piperidin-4-yl}methylamino) -pyrimido [5, 4-d] pyrimidine 

(71) 4 - [ (3-bromophenyl) amino] -6- ({l - [ (ethoxycarbonyl) methyl] - 
piperidin-4 -yl Jmethylamino) -pyrimido [5 , 4 -d] pyrimidine 

(72) 4 - [ (3-methylphenyl) amino] -6 - ({l - [ (ethoxycarbonyl) methyl] - 
piperidin-4-yl}methylamino) -pyrimido [5, 4-d] pyrimidine 

(73) 4- [ (3-ethynylphenyl) amino] -6- ({l- [ (ethoxycarbonyl) me- 
thyl] -piperidin-4-yl}methylamino) -pyrimido [5, 4-d] pyrimidine 
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(74) 4- [ (3-chlorophenyl) amino] -6-{ [4- ({N- [ (ethoxycarbonyl) me- 
thyl] -N-methylamino}methyl) -cyclohex-l-yl] methylamino} -pyri- 
mido [5 , 4 -d] pyrimidine 

(75) 4- [ (3-chlorophenyl) amino] -6- [ (4-{N- [ (ethoxycarbonyl) me- 
thyl] -N-methylamino} -cyclohex-l-yl) methylamino] -pyrimido- 
[5,4 -d] pyrimidine 

(76) 4- t (3-chlorophenyl) amino] -6- [ (4- { [ (ethoxycarbonyl) - 
methyl] amino} -cyclohex- 1-yl ) amino] -pyrimido [5 , 4-d] pyrimidine 

(77) 4- [ (3-chloro-4-f luorophenyl) amino] -6- [(4-{ [ (ethoxycarbo- 
nyl) methyl] amino} -cyclohex- 1-yl) amino] -pyrimido [5, 4-d] pyri- 
midine 

(78) 4- [ (3-methylphenyl) amino] -6- [ (4-{ t (ethoxycarbonyl) me- 
thyl] amino} -cyclohex- 1-yl) amino] -pyrimido [5, 4-d] pyrimidine 

(79) 4- [ (3-bromophenyl) amino] -6- [ (4- { [ (ethoxycarbonyl) me- 
thyl] amino} - cyclohex- 1-yl ) amino] -pyrimido [5,4 -d] pyrimidine 

(80) 4- [3- (ethynylphenyl) amino] -6- [ (4- { [ (ethoxycarbonyl) - 
methyl] amino} -cyclohex- 1-yl) amino] -pyrimido [5, 4-d] pyrimidine 

(81) 4 - [ (3-chlorophenyl) amino] -6- { [4- ({N- [ (ethoxycarbonyl) me- 
thyl] -N-methylamino} methyl) -cyclohex-l-yl] amino} -pyrimido - 

1 5 , 4 - d] pyrimidine 

(82) 4 - [ (3-chlorophenyl) amino] -6- ( {4- [ (3-{N- [ (ethoxycarbonyl) - 
methyl] -N-methylamino } propyl ) aminocarbonyl] -cyclohex- 1-yl} - 
amino) -pyrimido [5 , 4-d] pyrimidine 

(83) 4- [ (3-chlorophenyl) amino] -6-{ [4- ({l- ( (methoxycarbonyl) - 
methyl] -piperidin-4-yl}aminocarbonyl) -cyclohex-l-yl] amino} - 
pyrimido [5 , 4 -d] pyrimidine 
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(84) 4- [ (3-chlorophenyl) amino] -6-{ [4- ({4- [ (met hoxycarbonyl) me- 
thyl] -piperazin-l-yl}carbonyl) -cyclohex-l-yl] amino }-pyr imido- 
[5, 4-d] pyrimidine 

(85) 4- [ (3-chlorophenyl) amino] -6- [4- (2- {N- [ (ethoxycarbonyl) me- 
thyl] -N-methylamino} ethyl) -piperazin-l-yl] -pyrimido [5, 4-d] - 
pyrimidine 

(86) 4- [ (3-chlorophenyl) amino] -6-(4-{l-[ (methoxycarbonyl) me- 
thyl] -piperidin-4-yl}-piperidin-l-yl) -pyrimido {5 , 4-d] pyrimi- 
dine 

(87) 4- [ (3-chlorophenyl) amino] -6- {7- [ (methoxycarbonyl) methyl] - 
2 , 7 - diaza - spiro [4.4] non- 2 -yl } -pyrimido [ 5 , 4 - d] pyrimidine 

(88) 4- [ (3-chlorophenyl) amino] -6-[(l-{l-[ (methoxycarbonyl) me- 
thyl] -piperidin-4-yl} -piperidin-4 -yl) amino] -pyrimido [5, 4-d] - 
pyrimidine 

(89) 4- [ (3-chlorophenyl) amino] -6- ({l- [ (methoxycarbonyl) me- 
thyl] -piperidin-4 -yl} amino) -pyrido [3 , 4-d] pyrimidine 

(90) 4- [ (3-bromophenyl) amino] -6- ({l- [ (methoxycarbonyl) methyl] - 
piperidin-4 -yl } amino) -pyrido [3 , 4-d] pyrimidine 

(91) 4- [ (3-methylphenyl) amino] -6- ( {l- [ (methoxycarbonyl) me- 
thyl] -piperidin-4 -yljamino) -pyrido [3 , 4-d] pyrimidine 

(92) 4- [ (3-ethynylphenyl) amino] -6- ({l- [ (methoxycarbonyl) me- 
thyl] -piperidin-4 -yljamino) -pyrido [3 , 4-d] pyrimidine 

(93) 4- [ (3-chloro-4-fluoro-phenyl) amino] -6- ({l- [ (methoxycarbo- 
nyl) methyl] -piperidin-4 -yljamino) -pyrido [3, 4-d] pyrimidine 

(94) 4- [ (3-chlorophenyl) amino] -6- ( {l- [ (methoxycarbonyl) me- 
thyl] -piperidin-4 -yljamino) -pyrido [3 , 2 -d] pyrimidine 
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( 95 ) 4-1(3 -bromophenyl ) amino] - 6 - ( { 1 - [ (methoxycarbonyl ) methyl ] - 
piperidih-4 -yl } amino) -pyrido [3 , 2 -d] pyrimidine 

(9G) 4- [ (3-methylphenyl)amino] -6 - ({l - [ (methoxycarbonyl) me- 
thyl] -piperidin-4-yl} amino) -pyrido [3, 2 -d] pyrimidine 

(97) 4- [ (3-ethynylphenyl) amino] -6- ({l- [ (methoxycarbonyl) me- 
thyl] -piperidin-4-yl} amino) -pyrido [3, 2 -d] pyrimidine 

(98) 4- [ (3-chlorophenyl)amino] -7- ({l- [ (methoxycarbonyl) me- 
thyl] -piperidin-4-yl} amino) -pyrido [4, 3-d] pyrimidine 

(99) 4- [ (3-chlorophenyl) amino] -7- ( {l- [ (methoxycarbonyl) me- 
thyl] -piperidin-4-yl} amino) -pyrimido [4 , 5-d] pyrimidine 

(100) 4- [ (3-chlorophenyl) amino] -7- ( {l- [ (methoxycarbonyl) me- 
thyl] -piperidin-4-yl} amino) -pyrido [2, 3-d] pyrimidine 

(101) 4- [ (3-chlorophenyl) amino] -6- [4-amino-4- (methoxycarbo- 
nyl) -piperidin-l-yl] -pyrimido [5, 4 -d] pyrimidine 

(102) 4- [ (3 -bromophenyl) amino] -6- [4-amino-4- (methoxycarbonyl) - 
piperidin-l-yl] -pyrimido [5 , 4-d] pyrimidine 

(103) 4- [ (3-methylphenyl) amino] -6- [4-amino-4- (methoxycarbo- 
nyl) -piperidin-l-yl] -pyrimido [5, 4-d] pyrimidine 

(104) 4- [ (3-ethynylphenyl) amino] -6- [4-amino-4- (methoxycarbo- 
nyl) -piperidin-l-yl] -pyrimido [5 , 4-d] pyrimidine 

(105) 4- [ (3-chloro-4-f luoro-phenyl) amino] -6- [4-amin6-4- (meth- 
oxycarbonyl) -piperidin-l-yl] -pyrimido [5 , 4-d] pyrimidine 

(106) 4- [ (1-phenylethyl) amino] -6- ( {l- [ (methoxycarbonyl) me- 
thyl] -piperidin-4-yl} amino) -pyrimido [5 , 4-d] pyrimidine 
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(107) 4- [ (3-chlorophenyl)amino] -6-{ [4- (2-oxo-morpholin-4-yl) - 
cyclohex-l-yl] amino} -pyrimido [5, 4-d] pyrimidine 

(108) 4- [ (3-chlorophenyl)amino] -r6-{4- [ (2-oxo-morpholin-4-yl) - 
methyl] -piperidin-l-yl } -pyrimido [5,4 -d] pyrimidine 

(109) 4- [ (3-chlorophenyl) amino] -6-{ [2- (2 -oxo-morpholin-4-yl) - 
ethyl] amino} -pyrimido [5, 4-d] pyrimidine 

Example 9 

Coat-fid tahlftt-.a rontaining 75 mg- of active .qiihsfancp 

1 tablet core contains : 

active substance 75.0 mg 

calcium phosphate 93.0 mg 

corn starch 35.5 mg 

polyvinylpyrrolidone 10.0 mg 

hydroxypropylmethylcellulose 15.0 mg 

magnesium stearate i . 5 mg 

230.0 mg 

Preparation; 

The active substance is mixed with calcium phosphate, corn 
starch, polyvinylpyrrolidone, hydroxypropylmethylcellulose and 
half the specified amount of magnesium stearate. Blanks 13 mm 
in diameter are produced in a tablet -making machine and these 
are then rubbed through a screen with a mesh size of 1.5 mm 
using a suitable machine and mixed with the rest of the 
magnesium stearate. This granulate is compressed in a tablet - 
making machine to form tablets of the desired shape. 
Weight of core: 230 mg 
die: 9 mm, convex 

The tablet cores thus produced are coated with a film con- 
sisting essentially of hydroxypropylmethylcellulose. The 
finished film- coated tablets are polished with beeswax. 
Weight of coated tablet: 245 mg. 
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Example If) 



Tablets rrmfaining 1 00 mg of active substance 



Composition: 
1 tablet contains: 
active substance 



100.0 mg 

80.0 mg 

34.0 mg 

4.0 mg 

2.0 mg 

220.0 mg 



lactose 



corn starch 



polyvinylpyrrol idone 
magnesium stearate 



Method of Preparation; 

The active substance, lactose and starch are mixed together and 
uniformly moistened with an aqueous solution of the polyvinyl- 
pyrrolidone. After the moist composition has been screened (2.0 
mm mesh size) and dried in a rack-type drier at 50°C it is 
screened again (1.5 mm mesh size) and the lubricant is added. 
The finished mixture is compressed to form tablets. 
Weight of tablet: 220 mg 

Diameter: 10 mm, biplanar, facetted on both sides 

and notched on one side. 

Exampl e. 1 1 

Tablets containing 150 mg of active substance 

Composition: 

1 tablet contains: 

active substance 50.0 mg 

powdered lactose 89.0 mg 

corn starch 40.0 mg 
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colloidal silica 10,0 mg 

polyvinylpyrrolidone 10.0 mg 

magnesium stearate 1.0 mg 

300.0 mg 

Preparation: 



The active substance mixed with lactose, corn starch and silica 
is moistened with a 20% aqueous polyvinylpyrrolidone solution 
and passed through a screen with a' mesh size of 1.5 mm. The 
granules, dried at 45 °C, are passed through the same screen 
again and mixed with the specified amount of magnesium stea- 
rate. Tablets are pressed from the mixture. 

Weight of tablet: 300 mg 

die: 10 mm, flat 

Example 12 



Hard gglaf-irifi rapsnlfiR containing ISO ma of active substance 



1 capsule contains: 
active substance 
corn starch (dried) 
lactose (powdered) 
magnesium stearate 



approx . 
approx . 

approx , 



50.0 mg 
80.0 mg 
87.0 mg 
3 ,0 mg 
420.0 mg 



Prp.parat i on 

The active substance is mixed with the excipients, passed 
through a screen with a mesh size of 0.75 mm and homogeneously 
mixed using a suitable apparatus. The finished mixture is 
packed into size 1 hard gelatine capsules. 

Capsule filling: approx. 320 mg 

Capsule shell: size 1 hard gelatine capsule. 
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Example 13 



1 suppository contains: 

active substance 150.0 mg 

polyethyleneglycol 1500 550.0 mg 

polyethyleneglycol 6000 4 60.0 mg 

polyoxyethylene sorbitan monostearate 84Q.Q mg 

2,000.0 mg 



Preparation; 

After the suppository mass has been melted the active substance 
is homogeneously distributed therein and the melt is poured 
into chilled moulds. 

Example 14 



finfippnsinn rnnh aining Rf> mg of active substance 
100 ml of suspension contain: 



active substance 


1.00 


g 


carboxymethylcellulose-Na-salt 


0.10 


g 


methyl p-hydroxybenzoate 


0.05 


g 


propyl p-hydroxybenzoate 


0.01 


g 


glucose 


10 .00 


g 


glycerol 


5.00 


g 


70% sorbitol solution 


20.00 


g 


flavouring 


0.30 


g 


dist. water ad 


100 ml 



Preparation: 



The distilled water is heated to 70°C. The methyl and propyl 
p-hydroxybenzoates together with the glycerol and sodium salt 
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of carboxymethylcellulose are dissolved therein with stirring. 
The solution is cooled to ambient temperature and the active 
substance is added and homogeneously dispersed therein with 
stirring. After the sugar, the sorbitol solution and the 
flavouring have been added and dissolved, the suspension is 
evacuated with stirring to eliminate air. 

5 ml of suspension contain 50 mg of active substance. 

Example 15 

Ampoules containing 10 mg active suhstrmce 

Composition: 

active substance 
0.01 N hydrochloric acid q.s. 
double-distilled water ad 

Preparation ;. 

The active substance is dissolved in the necessary amount of 
0.01 N HC1, made isotonic with common salt, filtered sterile 
and transferred into 2 ml ampoules.' 

Example 16 

Ampoules containing 50 mg of active substance 
Composition: 

active substance , 50.0 mg 

0.01 N hydrochloric acid q.s. 

double-distilled water ad 10.0 ml 



10.0 mg 
2.0 ml 
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Preparation; 

The active substance is dissolved in the necessary amount of 
0.01 N HCl, made isotonic with common salt, filtered sterile 
and transferred into 10 ml ampoules. 

Example 17 

CapSIll£S f^r- powHpr inhalation rnnf^inina 5 ma of active 

substance 

1 capsule contains : 

active substance 
lactose for inhalation 

Preparation: 

The active substance is mixed with lactose for inhalation. The . 
mixture is packed into capsules in a capsule -making machine 
(weight of the empty capsule approx. 50 mg) . 
weight of capsule: 70.0 mg 
size of capsule = 3 

Example 18 

Solution for inhalation for hand-held nebulizers — containing 

2.5 mg active substance 

"1 spray contains: 

active substance 2.500 mg 

benzalkonium chloride 0.001 mg 
IN hydrochloric acid q.s. 

ethanol/water (50/50) ad 15.000 mg 



5.0 mg 
15,0 mg 
20.0 mg 
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Preparation: 

The active substance and benzalkonium chloride are dissolved 
in ethanol /water (50/50) . The pH of the solution is adjusted 
with IN hydrochloric acid. The resulting solution is filtered 
and transferred into suitable containers for use in hand-held 
nebulisers (cartridges) . 
Contents of the container: 4.5 g 
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1. 



Bicyclic heterocycles of general formula 



\ / 
N 




N 6 Y 



X 



, (I) 



wherein 

R a denotes a hydrogen atom or a C^-alkyl group, 

Rb denotes a phenyl, benzyl or 1-phenylethyl group wherein the 
phenyl nucleus is substituted in each case by the groups R x to 
R 3 , whilst 

Rj and R 2 , which may be identical or different, each denote 
a hydrogen, fluorine, chlorine, bromine or iodine atom, 

a C,. 4 -alkyl, hydroxy, C^-alkoxy, C,_ 6 -cycloalkyl, 
C 4 . 6 -cycloalkoxy, C 2 . s -alkenyl or C 2 . 5 -alkynyl group, 

an aryl, aryloxy, arylmethyl or arylmethoxy group, 

a Cj. s -alkenyloxy or C 3 . 5 -alkynyloxy group, whilst the 
unsaturated moiety may not be linked to the oxygen atom, 

a C^-alkylsulphenyl, C x . 4 -alkylsulphinyl, C^-alkylsul- 
phonyl, C x . 4 -alkylsulphonyloxy, trif luoromethylsulphenyl , 
trifluoromethylsulphinyl or trif luoromethylsulphonyl group, 



a methyl or methoxy group substituted by 1 to 3 fluorine 
atoms , 
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an ethyl or ethoxy group substituted by 1 to 5 fluorine 
atoms, 

a cyano or nitro group or an amino group optionally sub- 
stituted by one or two C^-alkyl groups, whilst the sub- 
stituents may be identical or different, 

or R x together with R 2/ if they are bound to adjacent car- 
bon atoms, denote a -CH=CH-CH=CH, -CH=CH-NH or -CH=N-NH 
group and 

R 3 denotes a hydrogen, fluorine, chlorine or bromine atom, 

a C 1-4 -alkyl # trif luoromethyl or C 1-4 -alkoxy group, 

X and Y together denote a 

-N«C(-A-B) -CH=CH-, 

-CH=N-C(-A-B)=CH-, 

-CH=C(-A-B) -N=CH-, 

-CH=CH-C(-A-B)=N-, 

-N=C(-A-B) -N=CH- or 

-CH=N-C(-A-B)=N- bridge, wherein 

the left-hand end of these bridges is linked to position 5 
and the right-hand end of these bridges is linked to posi- 
tion 6 of the pyrimidine ring, 

A denotes an -0-C^ 8 -alkylene, -0-C 4 . 7 -cycloalkylene, 
-O-C^- alkylene-C 3 _ 7 -cycloalkylene, -0-C 4 . 7 -cyclo- 
alkylene-C 10 -alkylene or -0-C 1 _ 3 -alkylene-C 3 . 7 -cycloalky- 
lene-C 10 -alkylene group, whilst the oxygen atom of the 
abovementioned group in each case is linked to the bicyclic 
heteroaromatic ring, 

an -NR^C^-alkylene, -NR 4 -C 3 . 7 -cycloalkylene, -NR 4 -C 10 -alky- 
lene-C 3 . 7 -cycloalkylene, -NR 4 -C 3 _ 7 -cycloalkylene-C 10 -alkylene 
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or -NR 4 -C x .3-alkylene-C3. 7 -cycloalkylene-C 10 -alkylerie group, 
whilst the -NR 4 - moiety of the abovementioned groups in 
each case is linked to the bicyclic heteroaromatic ring, 
and 

R 4 denotes a hydrogen atom or a C^-alkyl group, 

an oxygen atom which is linked to a carbon atom of the 
group B, 

an -I^-C^-cycloalkylene-NH-SOj-C^-alkylene or -NR 4 - 
C 4 . 7 -cycloalkylene-N(C 1 . 4 -alkyl) -SOj-C^-alkylene group, 
whilst the -NR 4 - moiety of the abovementioned groups in 
each case is linked to the bicyclic heteroaromatic ring and 
R 4 is as hereinbefore defined, 

an -NR 4 group, where the latter is linked to a carbon atom 
of the group B and R 4 is as hereinbefore defined, 

an azetidinylene, pyrrolidinylene, piperidinylene or hexa- 
hydroazepinylene group optionally substituted by one or two 
methyl groups, whilst in each case the cyclic nitrogen atom 
of the abovementioned groups is linked to the bicyclic 
heteroaromatic ring, 

an azetidinylene-C^-alkylene, pyrrolidinylene-C 10 -alky- 
lene, piperidinylene-C 10 -alkylene or hexahydroazepinylene- 
C^-alkylene group, whilst in each case the cyclic nitrogen 
atom of the abovementioned groups is linked to the bicyclic 
heteroaromatic ring, 

a 1, 4-piperazinylene or 1, 4 -homopiperazinylene group, these 
groups each being linked to a carbon atom of the group B, 

a l,4-piperazinylene-C xo -alkylene or 1 , 4 -homopiperazi- 
nylene-C 10 -alkylene group, whilst in each case the cyclic 
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nitrogen atom of the abovementioned groups is linked to the 
bicyclic heteroaromatic ring, 

an -NR 4 -azetidinylene, -NR 4 -pyrrolidinylene, -NR 4 -piperi- 
dinylene or -NR 4 -hexahydroazepinylene group, whilst the 
-NR 4 - moiety of the abovementioned groups is linked in each 
case to the bicyclic heteroaromatic ring and in each case 
the cyclic nitrogen atom of the abovementioned groups is 
linked to a carbon atom of the group B, 

an -NR 4 -azetidinylene-C 1 . 3 -alkylene , -NR 4 -pyrrol idinylene- 
C 10 -alkylene , -NR 4 -piperidinylene-C 10 -alkylene or 
-NR 4 -hexahydroazepinylene-C 1 . 3 -alkylene group, whilst in 
each case the -NR 4 - moiety of the abovementioned groups is 
linked to the bicyclic heteroaromatic ring and the cyclic 
nitrogen atom of the abovementioned groups is in each case 
linked to the alkylene moiety, 

an -NR 4 -C 3 _ 7 -cycloalkylenecarbonyl group, whilst the -NR 4 - 
moiety is linked to the bicyclic heteroaromatic ring and 
the carbonyl group is linked to a nitrogen atom of the 
group B, 

an -NR 4 -C 3 . 7 -cycloalkylenecarbonylamino group, whilst the 
-NR 4 - moiety is linked to the bicyclic heteroaromatic ring 
and the nitrogen atom of the carbonylamino moiety, which 
may additionally be substituted by a C x . 4 -alkyl group, is 
linked to a carbon atom of the group B, 

an -NR 4 -C 3 . 7 -cycloalkylenecarbonylamino-C 1 . 3 -alkylene group, 
whilst the -NR 4 - moiety is linked to the bicyclic hetero- 
aromatic ring and the nitrogen atom of the carbonylamino 
moiety may additionally be substituted by a C x . 4 -alkyl 
group, 

an azetidinylenecarbonyl , pyrrol idinylenecarbonyl , pipe - 
ridinylenecarbonyl or hexahydroazepinylenecarbonyl group, 
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whilst in each case the cyclic nitrogen atom of the above- 
mentioned groups is linked to the bicyclic heteroaromatic 
ring and the carbonyl group in each case is linked to a 
nitrogen atom of the group B, 

an azetidinylenecarbonylamino, pyrrolidinylenecarbonylami - 
no, piperidinylenecarbonyl amino or hexahydroazepinylenecar- 
bonylamino group, whilst in each case the cyclic nitrogen 
atom of the abovementioned groups is linked to the bicyclic 
heteroaromatic ring and the nitrogen atom of the carbonyl - 
amino moiety, which may additionally be substituted by a 
C^-alkyl group, is linked to a carbon atom of the group B, 

an azetidinylenecarbonylamino-C^-alkylene, pyrrolidi- 
nylenecarbonylamino-C^-alkylene, piperidinylenecarbonyl- 
amino-C 10 -alkylene or hexahydroa zepinylenecar bony 1 amino- 
C x _ 3 -alkylene group, whilst in each case the cyclic nitrogen 
atom of the abovementioned groups is linked to the bicyclic 
heteroaromatic ring and the nitrogen atom of the carbonyl - 
amino moiety may additionally be substituted by a C^-alkyl 
group , and 

B denotes an R 6 0-CO-alkylene-NR 5 , (R 7 0-P0-0R 8 ) -alkylene-NRs 
or (RyO-PO-Rg) -alkylene-NR 5 group wherein in each case the 
alkylene moiety, which is straight -chained and contains 1 
to 6 carbon atoms, may additionally be substituted by one 
or two C x . 2 -alkyl groups or by an R 6 O-C0 or RgO-CO-C^-alkyl 
group, whilst 

R s denotes a hydrogen atom, 

a C x . 4 -alkyl group, which may be substituted by a hydroxy, 
C^-alkoxy, R fi O-CO, (R 7 0-PO-OR 8 ) , (R 7 0-PO-R 9 ) , amino, 
C^-alkylamino or di- (C^-alkyl) -amino group or by a 4 to 
7-membered alkyleneimino group, whilst in the abovemen- 
tioned 6 to 7-membered alkyleneimino groups in each case 
a methylene group in the 4 position may be replaced by an 
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oxygen or sulphur atom, by a sulphinyl, sulphonyl, imino 
or N- (C^-alkyl) -imino group, 

a C 3 _ 7 -cycloalkyl or C^-cycloalkyl-C^-alkyl group, 

R 6 , R, and R 8 , which may be identical or different, in 
each case denote a hydrogen atom, 

a C^e-alkyl group which may be substituted by a hydroxy, 
C^-alkoxy, amino, C^-alkylamino or di- (C^-alkyl) - 
amino group or by a 4 to 7-membered alkyleneimino group, 
whilst in the abovementioned 6 to 7-membered 
alkyleneimino groups in each case a methylene group in 
the 4 position may be replaced by an oxygen or sulphur 
atom, by a sulphinyl, sulphonyl, imino or N- (C^-alkyl) - 
imino group, 

a C 4 _ 7 -cycloalkyl group optionally substituted by one or 
two methyl groups, 

a C 3 _ 5 -alkenyl or C 3 _ 5 -alkynyl group, whilst the unsatu- 
rated moiety may not be linked to the oxygen atom, 

a C 3 _ 7 -cycloalkyl-C 1 . 4 -alkyl, aryl, aryl -C^ -alky 1 or R e CO- 
O- (RcCRj group, whilst 

R c and R d , which may be identical or different, in each 
case denote a hydrogen atom or a C^-alkyl group and 

R e denotes a C x _ 4 -alkyl, C 3 _ 7 -cycloalkyl , C^-alkoxy or 
C 5 _ 7 -cycloalkoxy group, 

and R 9 denotes a C^-alkyl, aryl or aryl-C^-alkyl group, 

a 4 to 7-membered alkyleneimino group which is substituted 
by an R 6 0-CO, (R 7 0-PO-OR e ) , (R 7 0-PO-R 9 ) , ReO-CO-C^-alkyl , 
bis- (R 6 0-CO) -C x _ 4 -alkyl, (R 7 0-PO-OR e ) -C^-alkyl or 
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(R 7 0-PO-R 9 ) -C^-alkyl group wherein R 6 to R 9 are as 
hereinbefore defined, 

a piperazino or hotnopiperazino group which is substituted 
in the 4 position by the group R 10 and additionally at a 
cyclic carbon atom by an R 6 0-CO, (R,0-PO-OR 8 ) , <R 7 0-PO-R 9 ) , 
R^O-CO-C^-alkyl, bis- (R^O-CO) -C^-alkyl, (R 7 0-PO-OR 8 ) - 
C^-alkyl or (R 7 0-PO-R 9 ) -C^-alkyl group wherein R 6 to R 9 are 
as hereinbefore defined and 

R 10 denotes a hydrogen atom, a C^-alkyl, formyl, C^-al- 
kylcarbonyl or C^-alkylsulphonyl group, 

a piperazino or homopiperazino group which is substituted 
in each case in the 4 position by an RgO-CO-C^-alkyl, bis- 
(R 6 0-CO) -C^-alkyl, (R 7 0-PO-OR 8 ) -C x _ 4 -alkyl or <R 7 0-PO-R 9 ) - 
C x . 4 - alky 1 group wherein R 6 to R 9 are as hereinbefore de- 
fined, 

a pyrrolidinyl, piperidinyl or hexahydroazepinyl group 
substituted in the 1 position by the group R l0 , whilst the 
abovementioned 5 to 7-membered rings are each additionally 
substituted at a carbon atom by an R 6 0-CO, (R 7 0-PO-OR 8 ) , 
(R 7 0-P0-R 9 ), RgO-CO-C^-alkyl, bis- (R 6 0-CO) -C^-alkyl , (R 7 0- 
PO-OR 8 ) -C^-alkyl or (R 7 0-PO-R 9 ) -Ci^-alkyl group wherein R 6 
to R 10 are as hereinbefore defined, 

a pyrrolidinyl, piperidinyl or hexahydroazepinyl group 
substituted in the 1 position by an R 6 0-CO-Cj. 4 -alkyl, bis- 
<R 6 0-C0) -C^-alkyl, (R 7 0-PO-OR 8 ) -C^-alkyl or (R 7 0-PO-R 9 ) - 
C^-alkyl group wherein R 6 to R 9 are as hereinbefore de- 
fined, 

a 2-oxo-morpholino group, which may be substituted by one 
or two methyl groups, 
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a 2-oxo-morpholinyl group which is substituted iri the 4 
position by a hydrogen atom, by a C^-alkyl, R 6 0-CO- 
C x _ 4 -alkyl, (R 7 0-PO-OR 8 ) -C^-alkyl or (R 7 0-PO-R 9 ) -C^-alkyl 
group, whilst R 6 to R 9 are as hereinbefore defined and the 
abovementioned 2-oxo-morpholinyl groups are in each case 
linked to a carbon atom of the group A, 

a C s . 7 -cycloalkyl group which is substituted by an amino, 
C^-alkylamino or di- (C^-alkyl) -amino group and by an 
R 6 0-CO group, whilst R 6 is as hereinbefore defined, 

a C 5 _ 7 -cycloalkyl group wherein a methylene group is re- 
placed by an RgO-CO-C^-alkyleneimino, [bis- (R 6 0-C0) - 
C^-alkylene] imino, (R 7 0-PO-OR 8 ) -C^-alkyleneimino or (R 7 0- 
PO-R 9 ) -C^-alkyleneimino group and in each case two hydro- 
gen atoms in the cycloalkyl moiety are replaced by a 
straight -chained alkylene bridge, this bridge containing 2 
to 6 carbon atoms, if the two hydrogen atoms are located at 
the same carbon atom, or contains 1 to 5 carbon atoms if 
the two hydrogen atoms are located at adjacent carbon 
atoms, or contains 2 to 4 carbon atoms, if the two hydrogen 
atoms are located at carbon atoms which are separated by 
one atom, whilst R 6 to R 9 are as hereinbefore defined, 

or A together with B denotes a l-azetidinyl group wherein 
the two hydrogen atoms of a methylene group are replaced by 
a straight -chained C 4 _ 6 -alkylene bridge, whilst in each case 
a methylene group in the C 4 _ 6 -alkylene bridge is replaced by 
an R 6 0-CO-Cj_ 4 -alkyleneimino, [bis- <R 6 0-CO) -C x _ 4 - alkylene] - 
imino, (R 7 0-PO-OR 8 ) -C^-alkyleneimino or (R 7 OPO-R 9 ) - 
Cj^-alkyleneimino group wherein R G to R 9 are as hereinbefore 
defined, 

a 1 -pyrrol idinyl , 1-piperidinyl or 1-azacyclohept-l-yl 
group wherein the two hydrogen atoms of a methylene group 
are replaced by a straight-chained C 3 . 6 -alkylene bridge, 
whilst in each case a methylene group in the C 3 . € -alkylene 
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bridge is replaced by an RgO-ro-C^-alkyleneimino; [bis- 
(R 6 0-CO) -C^-alkylene] imino, (R^-PO-OR,,) -C^-alkyleneimino 
or (R 7 0-PO-R 9 ) -C^-alkyleneimino group wherein R 6 to R 9 are 
as hereinbefore defined , 

a pyrrol idino, piper idino or hexahydroazepino group which 
are substituted in each case by an amino, C x _ 4 -alkylamino or 
di- (C^-alkyl) -amino group and by an R 6 0-CO group, whilst R 6 
is as hereinbefore defined, 

a piperazino or homopiperazino group which is substituted 
in the 4 position by the group R 10 and additionally at a 
cyclic carbon atom by an R 6 0-CO, (R 7 0-PO-OR e ) , (R 7 0-PO-R 9 ) , 
R 6 0-CO-C x _ 4 -alkyl, bis- (R 6 0-CO) -C x _«-alkyl f (R 7 0-PO-OR 8 ) - 
C x _ 4 -alkyl or (R 7 0-PO-R 9 ) -C x . 4 -alkyl group wherein R 6 to R 10 
are as hereinbefore defined, 

a piperazino or homopiperazino group which is substituted 
in each case in the 4 position by an R 6 0-CO-C x . 4 -alkyl , bis- 
(R 6 0-CO) -C x _ 4 -alkyl, (R 7 0-PO-OR a ) -C x _ 4 -alkyl or (R 7 0-PO-R 9 ) - 
C x . 4 - alky 1 group wherein R 6 to R 9 are as hereinbefore 
defined, or 

a 2-oxo-morpholino group, which may be substituted by one 
or two methyl groups, 

whilst by the aryl moieties mentioned in the definition of the 
abovementioned groups is meant a phenyl group which may in 
each case be monosubstituted by R lx , mono-, di- or trisubsti- 
tuted by R 12 or monosubstituted by R xl and additionally mono- or 
disubstituted by R 12 , whilst the substituents may be identical 
or different and 

R u may denote a cyano, carboxy, C x _ 4 -alkoxycarbonyl, amino- 
carbonyl, C x _ 4 -alkylaminocarbonyl , di- (C x _ 4 -alkyl) -amino- 
carbonyl, C x _ 4 -alkylsulphenyl, C x _ 4 -alkylsulphinyl , C x _ 4 -al- 
kylsulphonyl, hydroxy, C x _ 4 -alkylsulphonyloxy , izrifluoro- 
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methyloxy, nitro, amino, C^-alkylamirio, di- (C^-alkyl) - 
amino, C^-alkylcarbonylamino, N- (C x _ 4 -alkyl) -C x _ 4 -alkyl- 
carbonylamino, C x _ 4 -alkylsulphonylamino, N- (C^-alkyl) - 
C x _ 4 -alkylsulphonylamino, aminosulphonyl , C x _ 4 -alkylamino- 
sulphonyl or di- (C x _ 4 -alkyl) -aminosulphonyl group or a car- 
bonyl group which is substituted by a 5- to 7-membered 
alkyleneimino group, whilst in the abovementioned 6- to 7- 
membered alkyleneimino groups in each case a methylene group 
in the 4 position may be replaced by an oxygen or sulphur 
atom, by a sulphinyl, sulphonyl, imino or N- (C x _ 4 -alkyl) -imino 
group , and 

R 12 denotes a fluorine, chlorine, bromine or iodine atom, a 
C^-alkyl, trif luoromethyl or C x _ 4 -alkoxy group or 

two R 12 groups, if they are bound to adjacent carbon atoms, 
together denote a C 3 s ~alkylene, methylenedioxy or 1,3-buta- 
dien-l,4-ylene group, 

the tautomers, stereoisomers and salts thereof. 

2. Bicyclic heterocycles of general formula I according to 
claim 1, wherein 

R a denotes a hydrogen atom, 

R b denotes a phenyl, benzyl or 1-phenylethyl group wherein the 
phenyl nucleus is substituted in each case by the groups R x to 
R 3 , whilst 

R x and R 2 , which may be identical or different, each denote 
a hydrogen, fluorine, chlorine or bromine atom, 

a methyl, trif luoromethyl, ethynyl or amino group, 

a phenyl, phenoxy, benzyl or benzyloxy group 
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or R x together with B^, if they are bound to adjacent car- 
bon atoms, denote a -CH=CH-NH or -CH=N-NH group and 

R 3 denotes a hydrogen, fluorine, chlorine or bromine atom, 

X and Y together denote a 

-N=C(-A-B) -CH=CH-, 
-CH=N-C(-A-B)=CH-, 
-CH=C(-A-B) -N=CH-, 
-CH=CH-C(-A-B) =N-, 
-N=C(-A-B) -N=CH- or 
-CH=N-C(-A-B)=N- bridge, whilst 

the left-hand end of these bridges is linked to position 5 
and the right-hand end of these bridges is linked to posi- 
tion 6 of the pyrimidine ring, 

A denotes an -NR 4 -Cj_ 4 -alkylene, -NR 4 -cyclohexylene, 
-NR 4 -cyclohexylene-NH-S0 2 -C 1 , 3 -alkylene, -NR 4 -C 1 . 3 -alkylene- 
cyclohexy lene , -NR 4 -cyclohexylene-C x _ 3 -alkylene or 
-NR 4 -C 1 . 3 -alkylene-cyclohexylene-C 10 -alkylene group, whilst 
the -NR 4 - moiety of the abovementioned groups in each case 
is linked to the bicyclic heteroaromatic ring and 

R 4 denotes a hydrogen atom or a methyl group, 

an -NR 4 group, the latter being linked to a carbon atom of 
the group B and R 4 is as hereinbefore defined, 

a pyrrol idiny lene or piper idiny lene group optionally sub- 
stituted by one or two methyl groups, whilst in each case 
the cyclic nitrogen atom of the abovementioned groups is 
linked to the bicyclic heteroaromatic ring, 
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a piperidinylene-C^-alkylene group/ whilst the cyclic 
nitrogen atom of the abovementioned group is linked to the 
bicyclic heteroaromatic ring, 

a 1,4-piperazinylene or 1, 4-homopiperazinylene group, these 
groups each being linked to a carbon atom of the group B, 

a 1, 4-piperazinylene-C x . 2 -alkylene or 1, 4-homopiperazi- 
nylene-C lw2 -alkylene group, whilst in each case the cyclic 
nitrogen atom of the abovementioned groups is linked to the 
bicyclic heteroaromatic ring, 

an -NR<-piperidinylene group, whilst the -NR 4 - moiety of 
the abovementioned group is linked to the bicyclic hetero- 
aromatic ring and the cyclic nitrogen atom of the above- 
mentioned group is linked to a carbon atom of the group B, 

an -NR 4 -piperidinylene-C 1 . 2 -alkylene group, whilst the -NR 4 - 
moiety of the abovementioned group is linked to the bicyc- 
lic heteroaromatic ring and the cyclic nitrogen atom of the 
abovementioned group is linked to the alkylene moiety, 

an -NR 4 -cyclohexylenecarbonyl group, whilst the -NR 4 - 
moiety is linked to the bicyclic heteroaromatic ring and 
the carbonyl group is linked to a nitrogen atom of the 
group B, 

an -NR 4 -cyclohexylenecarbonylamino group, whilst, the -NR 4 - 
moiety is linked to the bicyclic heteroaromatic ring and 
the nitrogen atom of the carbonylamino moiety is linked to 
a carbon atom of the group B, 

an -NR^-cyclohexylenecarbonylamino-Ci. j- alkylene group, 
whilst the -NR«- moiety is linked to the bicyclic hetero- 
aromatic ring, 



WO 00/55162 



- 116 - 



PCT/EP00/02229 



a piperidinylenecarbonyl group, whilst the cyclic* nitrogen 
atom of the abovementioned group is linked to the bicyclic 
heteroaromatic ring and the carbonyl group is linked to a 
nitrogen atom of the group B, 

a piper idinylenecarbonylamino group, whilst the cyclic 
nitrogen atom of the abovementioned group is linked to the 
bicyclic heteroaromatic ring and the nitrogen atom of the 
carbonylamino moiety is linked to a carbon atom of the 
group B, 

a piperidinylenecarbonylamino-C^-alkylene group, whilst 
the cyclic nitrogen atom of the abovementioned group is 
linked to the bicyclic heteroaromatic ring, and 

B denotes an R 6 0-CO-alkylene-NR 5 , (R 7 0-PO-OR 8 ) -alkylene-NR 5 
or (R 7 0-PO-R 9 ) -alkylene-NR 5 group wherein in each case the 
alkylene moiety, which is straight -chained and contains 1 
to 4 carbon atoms, may additionally be substituted by one 
or two C x _ 2 -alkyl groups or by an R 6 0-CO or RgO-CO-C^-alkyl 
group, whilst 

R s denotes a hydrogen atom or 

a C^-alkyl group which may be substituted by an R fi O-CO 
group , 

R 6 , R 7 and R 8/ which may be identical or different, in 
each case denote a hydrogen atom, 

a Cj.g-alkyl group, 

a cyclopentyl, cyclopentylmethyl, cyclohexyl or cyclo- 
hexylmethyl group, 



a phenyl group optionally substituted by one or two me- 
thyl groups, a 5-indanyl group or a benzyl group optio- 
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nally substituted in the phenyl moiety by one or two 
methyl groups and 

R 9 denotes a methyl or ethyl group, 

a pyrrolidino or piperidino group which is substituted in 
each case by an R 6 0-CO or R 6 0-CO-C 1-4 -alkyl group wherein R 6 
is as hereinbefore defined, 

a piperazino or homopiperazino group which is substituted 
in each case in the 4 position by the group R 10 and is 
additionally substituted at a cyclic carbon atom by an R s O- 
C0 or R^O-CO-C^-alkyl group wherein R 6 is as hereinbefore 
defined and 

R 10 denotes a hydrogen atom, a methyl or ethyl group, 

a piperazino or homopiperazino group which is substituted 
in each case in the 4 position by an RgO-CO-C^-alkyl, bis- 
(R c O-CO) -C x _ 4 -alkyl, (R 7 0-PO-OR e ) -C^-alkyl or (R 7 0-P0-R 9 ) - 
C x . 4 -alkyl group wherein R 6 to R 9 are as hereinbefore de- 
fined, 

a pyrrolidinyl or piperidinyl group substituted in the 1 
position by the group R lQI which is additionally substitu- 
ted in each case at a carbon atom by an R 6 0-CO or 
RgO-CO-C^-alkyl group wherein R 6 is as hereinbefore 
defined, 

a pyrrolidinyl, piperidinyl or hexahydroazepinyl group 
substituted in the 1 position by an RgO-CO-C^-alkyl, bis- 
(RsO-CO-C^-alkyl, (R 7 0-PO-OR e ) -C^-alkyl or (R 7 0-PO-R 9 )- 
C^-alkyl group wherein R 6 to R 9 are as hereinbefore de- 
fined, 

a 2-oxo-morpholino group, which may be substituted by one 
or two methyl groups, 
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a 2-oxo-morpholinyl group which is substituted in the 4 
position by a hydrogen atom, by a methyl, ethyl or R^O-CO- 
C^-alkyl group, whilst R 6 is as hereinbefore defined and 
the abovementioned 2-oxo-morpholinyl groups in each case 
are linked to a carbon atom of the group A, 

a C 5 . 6 -cycloalkyl group which is substituted by an amino, 
C^-alkyl amino or di- (C^-alkyl) -amino group and by an 
R g O-CO group, whilst R 6 is as hereinbefore defined, 

or A and B together denote a 1 -pyrrol idinyl or 1-piperi- 
dinyl group wherein the two hydrogen atoms of a methylene 
group are replaced by a straight -chained C 4 _ 5 -alkylene 
bridge, whilst in each case a methylene group in the 
C 4 . 5 -alkylene bridge is replaced by an RgO-CO-C^-alkylene- 
imino group wherein R 6 is as hereinbefore defined/ 

a pyrrolidino or piperidino group which is substituted in 
each case by an amino, C^-alkylamino or di- (C^-alkyl) - 
amino group and by an R c O-CO group, whilst R 6 is as 
hereinbefore defined, 

a piperazino or homopiperazino group which is substituted 
in the 4 position by the group R 10 and additionally at a 
cyclic carbon atom by an R s O-CO or RgO-CO-C^-alkyl group 
wherein R 6 and R 10 are as hereinbefore defined, 

a piperazino or homopiperazino group which is substituted 
in each case in the 4 position by an RgO-CO-C^-alkyl, bis- 
(R fi O-CO)-C 1 . 4 -alkyl, (R 7 0-PO-OR 8 ) -C 1-4 -alkyl or (R 7 0-PO-R 9 ) - 
C^-alkyl group wherein R 6 to R 9 are as hereinbefore de- 
fined, or 

a 2-oxo-morpholino group, which may be substituted by one 
or two methyl groups, 

the tautomers, stereoisomers and salts thereof. 
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3. Bicyclic heterocycles of general formula I according 
to claim 1, wherein 

R a denotes a hydrogen atom, 

Rb denotes a phenyl, benzyl or 1-phenylethyl group wherein the 
phenyl nucleus is substituted in each case by the groups R x to 
R 3/ whilst 

R x and R 2/ which may be identical or different, each denote 
a hydrogen, fluorine, chlorine or bromine atom, 

a methyl, trif luoromethyl , ethynyl or amino group 

or R x together with R 2 , if they are bound to adjacent car- 
bon atoms, denote a -CH=CH-NH group and 

R 3 denotes a hydrogen, fluorine, chlorine or bromine atom, 

X and Y together denote a 

-N=C(-A-B) -CH=CH-, 
-CH=N-C(-A-B)=CH-, 
-CH=C(-A-B) -N=CH-, 
-CH=CH-C(-A-B) =N-, 
-N=C(-A-B) -N=CH- or 
-CH=N-C(-A-B)=N- bridge, whilst 

the left-hand end of these bridges is linked to position 5 
and the right-hand end of these bridges is linked to posi- 
tion 6 of the pyrimidine ring, 

A denotes an -NR 4 -C 1 . 4 -alkylene, -NR 4 -cyclohexylene, 
-NR 4 -cyclohexylene-NH-S0 2 -C 10 -alkylene, -NR 4 -methylene- 
cyclohexylene, -NR 4 - eye lohexylene -methylene or -NR«-methy- 
lene-cyclohexylene-methylene group, whilst the -NR 4 - moiety 
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of the abovementioned groups in each case is linked to the 
bicyclic heteroaromatic ring, and 

R 4 denotes a hydrogen atom or a methyl group, 

an -NR 4 group, the latter being linked to a carbon atom of 
the group B and R 4 is as hereinbefore defined, 

a pyrrol idinylene or piper idinylene group optionally sub- 
stituted by one or two methyl groups, whilst in each case 
the cyclic nitrogen atom of the abovementioned groups is 
linked to the bicyclic heteroaromatic ring, 

a piperidinylene-C^-alkylene group, whilst the cyclic 
nitrogen atom of the abovementioned group is linked to the 
bicyclic heteroaromatic ring, 

a 1, 4-piperazinylene group, this group being linked in each 
case to a carbon atom of the group B, 

a l^-piperazinylene-C^-alkylene group, the cyclic nitro- 
gen atom of the abovementioned group being linked to the 
bicyclic heteroaromatic ring, 

an -NR 4 -piper idinylene group, whilst the -NR 4 - moiety of 
the abovementioned group is linked to the bicyclic hetero- 
aromatic ring and the cyclic nitrogen atom of the above- 
mentioned group is linked to a carbon atom of the group B, 

an -NR 4 -cyclohexylenecarbonylamino group, whilst the -NR 4 - 
moiety is linked to the bicyclic heteroaromatic ring and 
the nitrogen atom off the carbonylamino moiety is linked to 
a carbon atom of the group B, 

an -NR 4 -cyclohexylenecarbonylamino-C 1 . 2 -alkylene group, 
whilst the -NR 4 - moiety is linked to the bicyclic hetero- 
aromatic ring, and 
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B denotes an R 6 0-CO-alkylene-NR 5 , (R 7 0-PO-OR 8 ) -alkylene-NRg 
or (R 7 0-PO-R 9 ) -alkylene-NRg group wherein in each case the 
alkylene moiety is straight -chained and contains 1 to 4 
carbon atoms, whilst 

R 5 denotes a hydrogen atom, 

a C x _ 2 -alkyl group which may be substituted by an R 6 0-CO 
group, 

Rg denotes a hydrogen atom, 
a C^Q-alkyl group, 

a cyclopentyl, cyclohexyl, cyclopentylmethyl or cyclo- 
hexylmethyl group, 

a phenyl group optionally substituted by one or two me- 
thyl groups, a 5-indanyl group or a benzyl group optio- 
nally substituted in the phenyl moiety by one or two me- 
thyl groups and 

R 7 , R 8 and R 9 , which may be identical or different, in 
each case denote a methyl or ethyl group, 

a pyrrolidino or piperidino group which is substituted in 
each case by an R 6 0-CO or R^O-CO-C^-alkyl group wherein R 6 
is as hereinbefore defined, 

a piperazino group which is substituted in the 4 position 
by an R fi 0-C0-C lo -alkyl, (R 7 0-P0-0R e ) -C 10 -alkyl or (R 7 0-PO- 
R *) -C 10 -alkyl group wherein R 6 to R 9 are as hereinbefore 
defined, and 

a pyrrolidinyl, piperidinyl or hexahydroazepinyl group 
substituted in the 1 position by an R 6 0-CO-Cj. 4 -alkyl, bis- 
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(R 6 0-CO) -C^-alkyl, (R 7 0-PO-ORe) -C^-alkyl or 
(R 7 0-PO-R 9 ) -C^-alkyl group wherein R 6 to R 9 are as 
hereinbefore defined, 

a 2-oxo-morpholino group, which may be substituted by one 
or two methyl groups, 

or A and B together denote a 1 -pyrrol idinyl or 1 -piper i- 
dinyl group wherein the two hydrogen atoms of a methylene 
group are replaced by a straight-chained C 4 „ 5 -alkylene 
bridge, whilst in each case a methylene group in the 
C 4 . 5 -alkylene bridge is replaced by an R^O-GO-C^j-alkylene- 
imino group wherein R 6 is as hereinbefore defined, 

a piperidino group which is substituted by an amino group 
and by an R 6 0-CO group, whilst R 6 is as hereinbefore de- 
fined, 

a piperazino group which is substituted in the 4 position 
by an RgO-CO-C^-alkyl group wherein R 6 is as hereinbefore 
defined, or 

a 2-oxo-morpholino group, which may be substituted by one 
or two methyl groups, 

the tautomers, stereoisomers and salts thereof. 

4, Compounds of general formula I according to at least one 
of claims 1 to 3 , characterised in that X and Y together de- 
note an -N=C(-A-B) -N=CH- bridge, 

the tautomers, stereoisomers and salts thereof. 

5. Bicyclic heterocyclic compounds of general formula I 
according to claim 1, wherein 

R a denotes a hydrogen atom, 
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R b denotes a phenyl, benzyl or 1- phenyl ethyl group wherein the 
phenyl nucleus is substituted in each case by the groups R r to 
R 3 , whilst 

R x and R 2/ which may be identical or different, each denote 
a hydrogen, fluorine, chlorine or bromine atom, 

a methyl or amino group 

or R x together with R 2 , if they are bound to adjacent 
carbon atoms, denote an -CH=CH-NH group and 

R 3 denotes a hydrogen, fluorine, chlorine or bromine atom, 

X and Y together denote an -N=C (-A-B) -N=CH- bridge, whilst 

the left-hand end of this bridge is linked to position 5 
and the right-hand end of this bridge is linked to position 
6 of the pyrimidine ring, 

A denotes an -NR 4 -C 10 -alkylene, -NR 4 -cyclohexylene or 
-NR 4 -cyclohexylene-NH-S0 2 -ethylene group, whilst the -NR 4 - 
moiety of the abovementioned groups in each case is linked 
to the bicyclic heteroaromatic ring, and 

R 4 denotes a hydrogen atom or a methyl group, 

an -NR 4 group, the latter being linked to a carbon atom of 
the group B and R 4 being as hereinbefore defined, 

an optionally methyl -substituted pyrrol idinylene or pipe- 
ridinylene group, whilst in each case the cyclic nitrogen 
atom of the abovementioned groups is linked to the bicyclic 
heteroaromatic ring, 
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a piperidinylenemethylene group, whilst the cyclic nitrogen 
atom is linked to the bicyclic heteroaromatic ring, 

a 1,4-piperazinylene group, this group being linked to a 
carbon atom of the group B, and 

B denotes an R 6 0-CO-alkylene-NR 5 group wherein the alkylene 
moiety is straight -chained and contains 1 to 4 carbon 
atoms, whilst 

Rs denotes a hydrogen atom, 

a C^-alkyl group which may be substituted by an R s O-CO 
group, 

R 6 denotes a hydrogen atom, 

a C^-alkyl, cyclohexyl, phenyl, benzyl or 5-indanyl 
group, 

a pyrrolidino or piperidino group which is substituted in 
each case by an R s O-CO or R^jO-CO-C^-alkyl group, whilst R 6 
is as hereinbefore defined, 

a piperazino group which is substituted in the 4 position 
by an R s O-CO-methyl or (R 7 0-PO-OR 8 ) -methyl group wherein R 6 
is as hereinbefore defined and 

R 7 and R 8 in each case denotes a methyl or ethyl group, 

a piperidinyl group substituted in the 1 position by an 
RgO-CO-C^-alkyl, bis- (R 6 0-CO) -C^-alkyl, (R 7 0-PO-OR 8 ) - 
methyl, (R 7 0-PO-OR 8 ) -ethyl or (R 7 0-PO-R 9 ) -methyl group whe- 
rein R fi to R 8 are as hereinbefore defined and 

R^ denotes a methyl or ethyl group, 
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a 2-oxo-morpholino group, which may. be substituted by one 
or two methyl groups, 

or A and B together denote a piperidino group which is 
substituted by an amino group and by an R 6 0-CO group, 
whilst R 6 is as hereinbefore defined, 

a piperazino group which is substituted in the 4 position 
by an RgO-CO-C^-alkyl group, wherein R 6 is as hereinbefore 
defined, 

the tautomers, stereoisomers and salts thereof. 

6. The following compounds of general formula I according to 
claim 1: 

(1) 4- [ (3-chloro-4-f luoro-phenyl ) amino] -6- ({l- [ (methoxycarbo- 
nyl) methyl 3 -piperidin-4-yl}amino) -pyrimido [5, 4-d] pyrimidine, 

(2) 4- [ (3-chloro-4-f luoro-phenyl) amino] -6- [ ( trans-4- {N- 

[ (methoxycarbonyl) methyl] -N-methylamino} -cyclohex-l-yl) amino] - 
pyrimido [5 , 4 -d] pyrimidine, 

(3) 4- [ (3-chloro-4-f luorophenyl) amino] -6- [4- ({N- [ (methoxy- 
carbonyl) methyl] -N-methylamino} methyl) -piperidin-l-yl] - 
pyrimido [5 , 4 -d] pyrimidine 

(4) 4- [ (3-bromophenyl)amino] -6- ({l- [ (methoxycarbonyl ) methyl] - 
piperidin-4-yl} amino) -pyrimido [5, 4-d] pyrimidine, 

(5) 4- [ (3-chlorophenyl) amino] -6- ({l- [ (methoxycarbonyl) - 
methyl] -piperidin-4-yl} amino) -pyrimido [5 , 4-d] pyrimidine 

(6) 4- [ (3-methylphenyl)amino] -6- { {l- [ (methoxycarbonyl) me- 
thyl] -piperidin-4-yl} amino) -pyrimido [5 , 4 -d] pyrimidine,. 
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(7) 4- [ (4-amino-3, 5-dichlorophenyl) amino] -6- ({l- [ (methoxycar- 
bonyl) methyl] -piperidin-4 -yl} amino) -pyrimido [5, 4 -d] pyrimidine, 

(8) 4- [ (4-amino-3, 5-dibromophenyl) amino] -6- ( {l- [ (methoxycar- 
bonyDmethyl] -piperidin-4-yl} amino) -pyximido [5, 4 -d] pyrimidine, 

(9) 4 - [ (indol-5-yl) amino] -6- ( {l- [ ( me thoxycarbonyl) methyl] - 
piperidin-4 -yl } amino) -pyrimido [5 , 4 -d] pyrimidine , 

(10) 4- [ (3 -chloro -4 -f luorophenyl) amino] -6-1 ( trans-4-{N,N-bis- 

[ (e thoxycarbonyl) methyl] amino} -cyclohex-l-yl) amino] -pyrimido- 
[5 , 4 -d] pyrimidine , 

(11) 4- t (3-chloro-4-f luorophenyl) amino] -6- [ ( trans-4- {N, N-bis- 

[ (me thoxycarbonyl) methyl] amino} -cyclohex-l-yl) amino] -pyrimido- 
[5 , 4 - d] pyrimidine , 

(12) 4- t (3-chloro-4-f luorophenyl) amino] -6- [ ( trans-4- { [ (meth- 

oxycarbonyl) methyl] amino} -cyclohex-l-yl) amino] -pyrimido- 
[5,4-d] pyrimidine, 

(13) 4- [ (3-chloro-4-fluorophenyl)amino] -6- IN- (trans-4- {N 1 /N 1 - 
bis t (methoxycarbonyl) methyl] amino} -cyclohex-l-yl) -N-methyl- 
amino] -pyrimido [5, 4-d] pyrimidine , 

(14) 4- [ (3-bromophenyl) amino] -6- (1- [1, 1 -bis (methoxycarbonyl) - 
methyl] -piperidin-4 -yl} amino) -pyrimido [5 , 4 -d] pyrimidine, 

(15) 4- [ (3-bromophenyl) amino] -6- ({l- [ (me thoxycarbonyl) methyl] - 
piper idin - 3 -y 1 } amino ) -pyrimido [ 5 # 4 -d] pyrimidine , 

(16) 4- [ (3-chloro-4-f luorophenyl) amino] -6- (1- [1, 1-bis (methoxy- 
carbonyl ) methyl] -piperidin-4 -yl } amino) -pyrimido [5 , 4 -d] pyrimi - 
dine, 

(17) 4 - [ (3-bromophenyl) amino] -6-<{l- I (-diethoxyphosphoryl) me- 
thyl] -piperidin-4 -yl} amino) -pyrimido [5, 4- d] pyrimidine, 
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(18) 4- [(3-bromophenyl)amino] -6- [(l-{ [ (ethoxy) (methyl) phospho- 
ryl] methyl } -piperidin-4 -yl ) amino] -pyrimido [5 , 4 -d] pyrimidine , 

(19) 4- [ (3-chloro-4-fluorophenyl)amino] -6-{ [trans-4- (2-oxo- 
morpholin-4-yl) -cyclohex-l-yl] amino} -pyrimido [5, 4 -d] pyrimidine 

and the salts thereof. 

7. Physiologically acceptable salts of the compounds accor- 
ding to claims 1 to 6 with inorganic or organic acids of * 
bases, 

8. Pharmaceutical compositions containing a compound accor- 
ding to claims 1 to 6 or a physiologically acceptable salt 
according to claim 7 optionally together with one or more 
inert carriers and/or diluents. 

9. Use of a compound according to at least one of claims 1 to 
7 for preparing a pharmaceutical compositions which is 
suitable for treating benign or malignant tumours, for 
preventing and treating diseases of the airways and lungs, 
for treating polyps, diseases of the gastro-intestinal 
tract, the bile ducts and gall bladder and the kidneys and 
skin. 

10. Process for preparing a pharmaceutical composition accor- 
ding to claim 8, characterised in that a compound accor- 
ding to at least one of claims 1 to 7 is incorporated in 
one or more inert carriers and/or diluents by a non- 
chemical method. 

11. Process for preparing the compounds of general formula I 
according to claims 1 to 7, characterised in that 

a) a compound of general formula 
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, (ID 



wherein 

Ra and are defined as in claims 1 to 6, 
X 1 and Y' together denote a 

-N=CZ 1 -CH=CH- , 
-CH=N-CZ l =CH- , 
-CH=CZ 1 -N=CH- , 
-CH=CH-CZ 1 =N- , 
-N=CZ 1 -N=CH- or 
-CH=N-CZ l =N- bridge wherein 

Z 1 denotes an exchangeable group, is reacted with a compound of 
general formula 

H - A - B , (III) 

wherein 

A and B are defined as in claims 1 to 6, or 

b) in order to prepare a compound of general formula I wherein 
at least one of the groups R t to R 8 denote a hydrogen atom: 

a compound of general formula 




, (IV) 
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wherein 

Ra and Rt, are defined as in claims 1 to 6, 
X n and Y M together denote a 

-N=C(-A-B' ) -CH-CH-, 
-CH=N-C(-A-B' ) =CH-, 
-CH=C(-A-B')-N=CH-, 
-CH=CH-C(-A-B' ) =N-, 
-N=C(-A-B' ) -N=CH or 
-CH=N-C(-A-B' )=N bridge wherein 

A is defined as in claims 1 to 6 and 

B f has* the meanings given for B in claims 1 to 6 with the 
proviso that B 1 contains an R 6 0-CO, (R 7 0-PO-OR 8 ) or (R-^O-PO-R*) 
group, wherein R 9 is defined as in claims 1 to 6 and at least 
one of the groups R 6 to R 8 does not represent a hydrogen atom, 
is converted by hydrolysis, treating with acids, thermolysis 
or hydrogenolysis into a compound of general formula I wherein 
at least one of the groups R 6 to R 8 denotes a hydrogen atom, or 

c) in order to prepare a compound of general formula I wherein 
A denotes an -NR 4 -C 4 . 7 -cycloalkylene-NH-S0 2 -CH 2 CH 2 or 
-I^-C^-cycloalkylene-NtC^-alkyl) -S0 2 -CH 2 CH 2 group and B 
denotes an RgO-CO-C^g-alkylene-NRs group, whilst R< to R 6 are 
defined as in claims 1 to 6: 

a compound of general formula 




wherein 
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R a and Rt, are defined as in claims 1 to 6, 
X" 1 and Y n 1 together denote a 

-N=C(-A'-H) -CH=CH-, 
-CH=N-C(-A' -H)=CH-, 
-CH=C(-A'-H) -N=CH-, 
-CH=CH-C(~A'-H)=N-, 
-N=C(-A'-H) -N=CH- or 
-CH=N-C(-A» -H)=N- bridge wherein 

A' denotes an -NR 4 -C 4 _ 7 -cycloalkylene-NH-S0 2 -CH=CH 2 or 
-NR 4 -C 40 -cycloalkylene-N(C 1 . 4 -alkyl) -S0 2 -CH=CH 2 group, whilst R 4 
is defined as in claims 1 to 6, is reacted with a compound of 
general formula 

RgO-CO-C^-alkylene-HNRs , (VI) 

wherein 

Rs and R 6 are defined as in claims 1 to G, or 

d) in order to prepare a compound of general formula I wherein 
B denotes an R 6 0-CO-alkylene-NR 5 group wherein the alkylene 
moiety, which is straight -chained and contains 1 to 6 carbon 
atoms, may additionally be substituted by one or two C^-alkyl 
groups or by an R € 0-CO or RgO-CO-C^j-alkyl group, 
a piperazino or homopiperazino group substituted in the 4 po- 
sition by an R 6 0-CO-C x . 4 -alkyl or bis- (R 6 0-CO) -C^-alkyl group or 
a pyrrolidinyl, piperidinyl or hexahydroazepinyl group sub- 
stituted in the 1 position by an RgO-CO-C^-alkyl or bis- 
(R 6 0-CO) -C x . 4 -alkyl group, whilst in each case R 5 and R 6 are 
defined as in claims 1 to 6 : 

a compound of general formula 
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, (VII) 



wherein 

Ra and R b are defined as in claims 1 to 6, 
X" 11 and Y" " together denote a 

-N=C(-A-B n ) -CH=CH-, 

-CH=N-C(-A-B")=CH-, 

-CH=C(-A-B n ) -N=CH-, 

-CH=CH-C(-A-B")=N-, 

-N=C(-A-B") -N=CH- or 

-CH=N-C(-A-B") =N- bridge/ wherein 

A is defined as in claims 1 to 6 and 

B n denotes an R 5 NH group wherein R 5 is defined as in claims 1 
to 6, a piperazino or homopiperazino group unsubstituted in 
the 4 position, a pyrrolidinyl, piperidinyl or hexahydroaze- 
pinyl group unsubstituted in the 1 position, is reacted with a 
compound of general formula 

R 6 0-CO~alkylene-Z 2 , (VIII) 

wherein 

the alkylene moiety, which is straight -chained and contains 1 
to 6 carbon atoms, may additionally be substituted by* one or 
two C x . 2 -alkyl groups or by an R 6 0-CO or R^O-CO-C^-alky! group, 
whilst R 8 in each case is defined as in claims 1 to 6, and 
Z 2 denotes an exchangeable group, or 

e) in order to prepare a compound of general formula I wherein 
B denotes an (R 7 0-PO-OR 8 ) -CH 2 -NR S or (R 7 0-P0-R 9 ) -CH 2 -NR 5 group, 
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a piperazino or horaopiperazino group substituted in the 4 
position by an (R 7 0-PO-OR 8 ) -CH 2 or (R 7 0-PO-R,) -CH 2 group or 
a pyrrol idinyl, piper idinyl or hexahydroazepinyl group 
substituted in the 1 position by a (RjO-PO-OR,,) -CH 2 or 
(R 7 0-PO-R 9 ) -CH 2 group, whilst in each case R s and R, to R, are 
defined as in claims 1 to 6 : 

a compound of general formula 




. (VII) 



wherein 

R a and R b are defined as in claims 1 to 6, 
X" n and Y" " together denote a 

-N=C(-A-B") -CH=CH-, 
-CH=N-C(-A-B") =CH-, 
-CH=C(-A-B") -N=CH-, 
-CH=CH-C(-A-B")=N-, 
-N=C(-A-B" ) -N=CH- or 
-CH=N-C(-A-B") =N- bridge wherein 

A is defined as in claims 1 to 6 and 

B n denotes an R 5 NH group wherein R 5 is defined as in claims 1 
to 6, a piperazino or homopiperazino group unsubstituted in 
the 4 position, a pyrrolidinyl , piperidinyl or hexahydroaze- 
pinyl group unsubstituted in the 1 position, is reacted with 
formaldehyde or one of the derivatives thereof and a compound 
of general formula 



H- (R 7 0)P0(0R„) 



, (IX) 
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or C^-alkoxy-P^O) (R 9 ) , (X) 

wherein 

R 7 to R 9 are defined as in claims 1 to 6, or 

f ) in order to prepare a compound of general formula I wherein 
B denotes an R 6 0-CO-CH 2 CH 2 -NR5 group wherein the -CH 2 CH 2 - moiety 
may be substituted by one or two C^-alkyl groups or by an R 6 0- 
CO or R 6 0-CO-C x _ 2 -alkyl group, 

a piperazino or homopiperazino group substituted in the 4 po- 
sition by an R 6 0-CO-CH 2 CH 2 group wherein the -CH 2 CH 2 - moiety may 
in each case additionally be substituted by an R 6 0-CO or 
RgO-CO-C^-alkyl group, or 

a pyrrolidinyl, piperidinyl or hexahydroazepinyl group sub- 
stituted in the 1 position by an R 6 0-CO-CH 2 CH 2 group wherein the 
-CH 2 CH 2 - moiety may in each case additionally be substituted by 
an R 6 0-CO or RgO-CO-C^-alkyl group and R s and R 6 in each case 
are defined as in claims 1 to 6: 



a compound of general formula 




, (VII) 



wherein 

R a and are defined as in claims 1 to 6, 
X"" and Y"" together denote a 

-N=C(-A-B") -CH=CH-, 
-CH=N-C(-A-B ,f )=CH-, 
-CH=C(-A-B") -N=CH-, 
-CH=CH-C ( -A-B" ) =N- , 
-N=C(-A-B" ) -N=CH- or 
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-CH^N-Ct-A-B")^- bridge wherein 
A is defined as in claims 1 to 6 and 

3 tt denotes an R 5 NH group wherein R s is defined as in claims 1 
to 6, a piperazino or homopiperazino group unsubstituted in 
the 4 position, a pyrrol idinyl, piper idinyl or hexahydroaze- 
pinyl group unsubstituted in the 1 position, is reacted with 
an acrylate of general formula 

CH 2 =CH-CO-OR 6 , (XI) 

wherein 

the vinyl moiety may be substituted by one or two C^- alky 1 
groups or by an R 6 0-CO or R 6 0 - CO - C^- alky 1 group and R 6 in each 
case is defined as in claims 1 to 6, or 

g.) a compound of general formula I wherein B denotes a pipe- 
ridinyl group substituted in position 1 by a (R 7 0-PO-OR 8 ) -CHjCHa 
group : 

a corresponding compound of general formula I containing a 
piperidinyl group unsubstituted in position 1 is reacted with 
a corresponding vinylphosphonic acid derivative, and 

subsequently, if desired, a compound of general formula I thus 
obtained which contains a carboxy or hydroxyphosphoryl group 
is converted by esterif ication into a corresponding ester of 
general formula I and/or 

a compound of general formula I thus obtained wherein B de- 
notes an optionally substituted N- (2 -hydroxyethyl) -glycine or 
N- (2 -hydroxyethyl) -glycine ester group is converted by cycli- 
sation into a corresponding 2-oxo-morpholino compound, 
and/or 

if necessary any protecting group used during the reactions 
described above is cleaved again and/or 
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if desired a compound of general formula I thus obtained is 
resolved into its stereoisomers and/or 

a compound of general formula I thus obtained is converted 
into the salts thereof, more particularly, for pharmaceutical 
use, into the physiologically acceptable salts thereof. 



